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(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3555 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME / KEY : CDS 

(B) LOCATION: 7 . .2790 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 144 
Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 
65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 288 
Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr He Gin Lys 
80 85 90 

AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 336 
Lys Lys Glu Leu Trp Gly He Cys He Phe He Ala Ala Val Asp Leu 
95 100 105 110 

GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC 3 84 

Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn He Glu He 
115 120 125 

AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 4 32 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu He Asp Thr Ser Thr 
130 135 140 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 480 
Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 
145 150 155 



TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG 52 8 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 
160 165 170 

ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG 576 
Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val 
175 180 185 190 

CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA 624 
Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu 
195 200 205 

CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC 6 72 

Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val 
210 215 220 

CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA 72 0 

Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro 
225 230 235 

TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG 76 8 

Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg 
240 245 250 

CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT 816 
Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp 
255 260 265 270 

ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT 864 
Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp 
275 280 285 

GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT 912 
Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser 
290 295 300 

CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT 96 0 

Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser 
305 310 315 

AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA 1008 
Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg 
320 325 330 

TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT 1056 
Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser 
335 340 345 350 

TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG 1104 
Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val 
355 360 365 



AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC 1152 

Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie 

370 375 380 

CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA 12 00 

Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu 
385 390 395 

AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT 12 4 8 

Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser 
400 405 410 

ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT 12 96 

lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe 

415 420 425 430 

GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC 1344 

Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr 
435 440 445 

AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA 13 92 

Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys 

450 455 460 

TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT 144 0 

Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn 
465 470 475 

GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA 1488 

Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val 
480 485 490 

ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA 153 6 

Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr 

495 500 505 510 

GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT 1584 

Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe 
515 520 525 

GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG 163 2 

Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu 

530 535 540 

ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG 168 0 

Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met 
545 550 555 

GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA 172 8 

Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys 
560 565 570 



CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT 17 76 

Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys 

575 580 585 590 

CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT 1824 

Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr 

595 600 605 

CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA 18 72 

Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val 

610 615 620 

AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC 192 0 

Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr 
625 630 635 

CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG 196 8 

Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val 
640 645 650 

TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG 2 016 

Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu 

655 660 665 670 

TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC 2 064 

Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His 

675 680 685 

ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA 2112 

Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin 

690 695 700 

ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC 216 0 

lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp 
705 710 715 

CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT 2 2 08 

Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala 
720 725 730 

GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT 22 56 

Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp 

735 740 745 750 

TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA 2 3 04 

Ser lie He Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr 

755 760 765 

AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA 2 3 52 

Asn He Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro He 

770 775 780 



CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG 24 0 0 

Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg 

785 790 795 

ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA 244 8 

lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys 
800 805 810 

ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA 24 96 

lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg 
815 820 825 830 

ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG 2 544 

lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin 
835 840 845 

AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT 2 5 92 

Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser 
850 855 860 

GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT 264 0 

Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp 

865 870 875 

ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG 26 88 

lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu 
880 885 890 

TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA 2 73 6 

Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg 
895 900 905 910 

ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA 2 784 

Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu 
915 920 925 

GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG 2 84 0 

Glu Lys 



TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC 2 9 00 

TTCAGCTCTT TTTGTGGATA TAAAATGTGC AG ATG C AAT T GTTTGGGTGA TTCCTAAGCC 2 96 0 

ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA 3 02 0 

TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT 3 08 0 

AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT 314 0 

TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT 32 00 

TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA 32 6 0 



TTGACTGCCC ATTC AC C AAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA 33 2 0 

ATTAGAAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AATCTGATAT 33 8 0 

ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT 344 0 

AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT 3 500 

TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGTC 3 55 5 

(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 928 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys 
85 90 95 

Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu 
100 105 110 

Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val 
115 120 125 

His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val 
130 135 140 

Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
145 150 155 160 

Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin 
165 170 175 



Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys 
180 185 190 

Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met 
195 200 205 

Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp 
210 215 220 

Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys 
225 230 235 240 

Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly 
245 250 255 

Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg 
260 265 270 

lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val 
275 280 285 

Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly 
290 295 300 

Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg 
305 310 315 320 

Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe 
325 330 335 

Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu 
340 345 350 

Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val 
355 360 365 

lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin 
370 375 380 

Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu 
385 390 395 400 

lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu 
405 410 415 

Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys 
420 425 430 

Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu 
435 440 445 

Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu 
450 455 460 



Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn 
465 470 475 480 

lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala 
485 490 495 

Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu 
500 505 510 

Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe 
515 520 525 

Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg 
530 535 540 

Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser 
545 550 555 560 

Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser 
565 570 575 

Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu 
580 585 590 

Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser 
595 600 605 

Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser 
610 615 620 

Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys 
625 630 635 640 

Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg 
645 650 655 

Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu 
660 665 670 

His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu 
675 680 685 

Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met 
690 695 700 

Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys 
705 710 715 720 

Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin 
725 730 735 

Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie 
740 745 750 



lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie 
755 760 765 

Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His 
770 775 780 

lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro 
785 790 795 800 

Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser 
805 810 815 

Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu 
820 825 830 

Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie 
835 840 845 

Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu 
850 855 860 

Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu 
865 870 875 880 

Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys 
885 890 895 

Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin 
900 905 910 

Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
915 920 925 



(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3218 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 7 . .24 54 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 



GCCGTC ATG TCG TTC ACT TTT ACT GAG 
Met Ser Phe Thr Phe Thr Glu 
1 5 



CTA CAG AAA AAC ATA GAA ATC 
Leu Gin Lys Asn lie Glu lie 
10 



48 



AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 96 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr 

15 20 25 30 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 14 4 

Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 

35 40 45 

TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG 192 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 

50 55 60 

ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG 24 0 

Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val 
65 70 75 

CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA 288 
Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu 
80 85 90 

CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC 336 

Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val 

95 100 105 110 

CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA 3 84 

Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro 

115 120 125 

TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG 43 2 

Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg 

130 135 140 

CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT 480 

Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp 
145 150 155 

ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT 52 8 

Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp 
160 165 170 

GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT 576 

Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser 

175 180 185 190 

CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT 624 

Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser 

195 200 205 

AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA 6 72 

Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg 

210 215 220 



TTA TTT TTG 
Leu Phe Leu 
225 

TTT GAA ACA 
Phe Glu Thr 
240 

AAT GTA ATT 
Asn Val lie 
255 

CAA CAA TTA 
Gin Gin Leu 



AAT CTG ATT 
Asn Leu lie 



ATA CTG AAA 
lie Leu Lys 
305 

GCT AAA GCT 
Ala Lys Ala 
320 

AAA CTT GGA 
Lys Leu Gly 
335 

TCA GAA GAA 
Ser Glu Glu 



GAC AAC ATT 
Asp Asn lie 



ATG GCC ACA 
Met Ala Thr 
385 

GAT TTG TCT 
Asp Leu Ser 
400 

GAT TTT TAC 
Asp Phe Tyr 
415 



GAT CAT GAT 
Asp His Asp 



CAG AGA ACA 
Gin Arg Thr 

CCT CCA CAC 
Pro Pro His 
260 

ATG ATG ATT 
Met Met lie 

275 

TCC TAT TTT 
Ser Tyr Phe 
290 

AGA GTG AAG 
Arg Val Lys 



GTG GGA CAG 
Val Gly Gin 



GTT CGC TTG 
Val Arg Leu 
340 

GAA CGA TTA 
Glu Arg Leu 
355 

TTT CAT ATG 
Phe His Met 
370 

TAT AGC AGA 
Tyr Ser Arg 



TTC CCA TGG 
Phe Pro Trp 



AAA GTG ATC 
Lys Val lie 
420 



AAA ACT CTT 
Lys Thr Leu 
230 

CCA CGA AAA 
Pro Arg Lys 
245 

ACT CCA GTT 
Thr Pro Val 



TTA AAT TCA 
Leu Asn Ser 



AAC AAC TGC 
Asn Asn Cys 

295 

GAT ATA GGA 
Asp lie Gly 
310 

GGT TGT GTC 
Gly Cys Val 
325 

TAT TAC CGA 
Tyr Tyr Arg 



TCC ATT CAA 
Ser lie Gin 



TCT TTA TTG 
Ser Leu Leu 
375 

AGT ACA TCT 
Ser Thr Ser 
390 

ATT CTG AAT 
lie Leu Asn 
405 

GAA AGT TTT 
Glu Ser Phe 



CAG ACT GAT 
Gin Thr Asp 

AGT AAC CTT 
Ser Asn Leu 
250 

AGG ACT GTT 
Arg Thr Val 
265 

GCA AGT GAT 
Ala Ser Asp 
280 

ACA GTG AAT 
Thr Val Asn 



TAC ATC TTT 
Tyr lie Phe 



GAA ATT GGA 
Glu He Gly 
330 

GTA ATG GAA 
Val Met Glu 
345 

AAT TTT AGC 
Asn Phe Ser 
360 

GCG TGC GCT 
Ala Cys Ala 

CAG AAT CTT 
Gin Asn Leu 



GTG CTT AAT 
Val Leu Asn 
410 

ATC AAA GCA 
He Lys Ala 
425 



TCT ATA GAC 
Ser He Asp 
235 

GAT GAA GAG 
Asp Glu Glu 



ATG AAC ACT 
Met Asn Thr 



CAA CCT TCA 
Gin Pro Ser 
285 

CCA AAA GAA 
Pro Lys Glu 
300 

AAA GAG AAA 
Lys Glu Lys 
315 

TCA CAG CGA 
Ser Gin Arg 



TCC ATG CTT 
Ser Met Leu 



AAA CTT CTG 
Lys Leu Leu 
365 

CTT GAG GTT 
Leu Glu Val 
380 

GAT TCT GGA 
Asp Ser Gly 
395 

TTA AAA GCC 
Leu Lys Ala 

GAA GGC AAC 
Glu Gly Asn 



AGT 72 0 

Ser 



GTG 768 
Val 



ATC 816 

He 

270 

GAA 864 
Glu 



AGT 912 
Ser 



TTT 960 
Phe 



TAC 1008 
Tyr 

AAA 1056 

Lys 

350 

AAT 1104 
Asn 



GTA 1152 
Val 



ACA 12 00 

Thr 



TTT 1248 
Phe 



TTG 12 96 

Leu 

430 




ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG 1344 

Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met 

435 440 445 

GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA 13 92 

Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys 
450 455 460 

CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT 144 0 

Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys 
465 470 475 

CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT 14 8 8 

Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr 

480 485 490 

CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA 153 6 

Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val 

495 500 505 510 

AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC 1584 

Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr 

515 520 525 

CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG 16 3 2 

Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val 
530 535 540 

TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG 16 8 0 

Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu 
545 550 555 

TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC 172 8 

Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His 

560 565 570 

ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA 1776 

Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin 

575 580 585 590 

ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC 1824 

lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp 

595 600 605 

CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT 18 72 

Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala 
610 615 620 

GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT 192 0 

Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp 
625 630 635 



TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA 196 8 

Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr 
640 645 650 

AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA 2 016 

Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie 
655 660 665 670 

CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG 2 064 

Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg 

675 680 685 

ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA 2112 

lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys 
690 695 700 

ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA 216 0 

lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg 
705 710 715 

ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG 22 08 

lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin 
720 725 730 

AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT 22 56 

Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser 
735 740 745 750 

GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT 2 3 04 

Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp 

755 760 765 

ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG 2 3 52 

lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu 
770 775 780 

TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA 24 0 0 

Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg 
785 790 795 

ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA 244 8 

Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu 
800 805 810 

GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG 2 5 04 

Glu Lys 

815 

TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC 2 564 

TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC 26 24 

ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA 2 6 84 



# 



TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT 2 74 4 

AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT 2 8 04 

TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT 2 864 

TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA 2 924 

TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA 2 984 

ATTAGAAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AATCTGATAT 3 044 

ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT 3104 

AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT 3164 

TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3218 

(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 816 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val 
15 10 15 

His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val 
20 25 30 

Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
35 40 45 

Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin 
50 55 60 

Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys 
65 70 75 80 

Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met 
85 90 95 

Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp 
100 105 110 

Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys 
115 120 125 



Thr Ala Val He Pro He Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly 
130 135 140 

Gin Asn Arg Ser Ala Arg He Ala Lys Gin Leu Glu Asn Asp Thr Arg 
145 150 155 160 

He He Glu Val Leu Cys Lys Glu His Glu Cys Asn He Asp Glu Val 
165 170 175 

Lys Asn Val Tyr Phe Lys Asn Phe He Pro Phe Met Asn Ser Leu Gly 
180 185 190 

Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg 
195 200 205 

Tyr Glu Glu He Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe 
210 215 220 

Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser He Asp Ser Phe Glu 
225 230 235 240 

Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val 
245 250 255 

He Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr He Gin Gin 
260 265 270 

Leu Met Met He Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu 
275 280 285 

He Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser He Leu 
290 295 300 

Lys Arg Val Lys Asp He Gly Tyr He Phe Lys Glu Lys Phe Ala Lys 
305 310 315 320 

Ala Val Gly Gin Gly Cys Val Glu He Gly Ser Gin Arg Tyr Lys Leu 
325 330 335 

Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu 
340 345 350 

Glu Glu Arg Leu Ser He Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn 
355 360 365 

He Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala 
370 375 380 

Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu 
385 390 395 400 

Ser Phe Pro Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe 
405 410 415 



Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg 
420 425 430 

Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser 
435 440 445 

Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser 
450 455 460 

Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu 
465 470 475 480 

Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser 
485 490 495 

Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser 
500 505 510 

Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys 
515 520 525 

Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg 
530 535 540 

Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu 
545 550 555 560 

His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu 
565 570 575 

Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met 
580 585 590 

Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys 
595 600 605 

Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin 
610 615 620 

Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie 
625 630 635 640 

lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie 
645 650 655 

Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His 
660 665 670 

lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro 
675 680 685 

Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser 
690 695 700 



Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu 
705 710 715 720 

Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie 
725 730 735 

Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu 
740 745 750 

Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu 
755 760 765 

Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys 
770 775 780 

Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin 
785 790 795 800 

Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
805 810 815 



{2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 285 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 

CTCGAGCAAT GGGCGTGATA GCGGTTTGAC TCACGGGGAT TTCCAAGTCT CCACCCCATT 6 0 

GACGTCAATG GGAGTTTGTT TTGGCACCAA AATCAACGGG ACTTTCCAAA ATGTCGTAAC 12 0 

AACTCCGCCC CATTGACGCA AATGGGCGGT AGGCGTGTAC GGTGGGAGGT CTATATAAGC 18 0 

AGAGCTCGTT TAGTGAACCG TCAGATCGCC TGGAGACGCC ATCCACGCTG TTTTGACCTC 24 0 

CATAGAAGAC ACCGGGACCG ATCCAGCCTC CGCGGCCGCG AATTC 28 5 



(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 



CCGCTCGAGC AATGGGCGTG GATAGCGG 



28 



(2) INFORMATION FOR SEQ ID NO : 7 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 
CCGCTCGAGC AC C AAAAT C A ACGGGA 



(2) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 7 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 
CCGCTCGAGC AACTCCGCCC CATTGAC 



(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 9 
TAGACATATG AATTCGCGGC C 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 
CTAGAATTCG CTGTCTGCG 




(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 
GCTCTAGATG CAGTTGGACC TGGGAG 



(2) INFORMATION FOR SEQ ID NO:12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 
CCCAAGCTTG CCGCCATGTC GTTCACTTTT AC 



(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 
GTCCAAGAGA ATTCATAAAA GG 



(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 



CCCAAGCTTG CCGCCATGGA GCAGGACAGC GGCCCGGAC 




(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 
CCCAAGCTTG CCGCCATGGA TTTTACTGCA TTATGTCAG 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 
CCCAAGCTTG CCGCCATGGA GAAAGTTTCA TCTTGTGAT 



(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 9 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 
CCCAAGCTTG CCGCCATGCT GTGGGGAATC TGTATCTTT 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 6 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 
CCCAAGCTTG CCGCCATGTC AAGACTGTTG AAGAAG 




(2) INFORMATION FOR SEQ ID NO : 1 9 : 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19 
GCGCCTGAGG AC CT AG ATGA GATGTCGTTC 



(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY : linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 
GCGGTTAACC CTAGATGAGA TGTCGTTCAC T 



(2) INFORMATION FOR SEQ ID NO: 21: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21 
CCCAAGCTTG CCGTCATGCC GCCCAAAACC CCCCGA 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22 
CTCACCTAGG TCAACTGCTG CAAT 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

{ C ) STRANDEDNESS : s ingle 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 

GTTGACCTAG GTGATATGTC GTTC 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 
GCGCCTAGGA TCTACTGAAA TAAATTCTGC A 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 
CCCGATATCA ACTGCTGGGT TGTGTCAAAT A 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 
CCCGAATTCG TTTTATATGG TTCTTTGAGC AA 



(2) INFORMATION FOR SEQ ID NO: 27: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ix) FEATURE: 

(A) NAME / KEY : modi f ied_base 

(B) LOCATION: 4 . . 5 

(D) OTHER INFORMATION: /note= "R=A or G " 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 



GCCRCCAUGG 10 



(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3455 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 7.. 2691 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

GCCGTC ATG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG CTT 48 
Met Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu 
15 10 

GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG AAA 96 
Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys 
15 20 25 30 

TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG GAG 14 4 

Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu 
35 40 45 

AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG AAA 192 
Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys 
50 55 60 

AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA GAT 24 0 

Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp 
65 70 75 



GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC AGT 288 

Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser 

80 85 90 

GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC AAA 336 

Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys 

95 100 105 110 

GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG TTT 3 84 

Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe 

115 120 125 

GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG ACA 4 32 

Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr 

130 135 140 

CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG CTA 480 

Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu 

145 150 155 

AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA CAA 52 8 

Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin 

160 165 170 

ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC CTT 5 76 

Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu 

175 180 185 190 

GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA TAT 624 

Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr 

195 200 205 

AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG CGA 6 72 

Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg 

210 215 220 

GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT ACA 72 0 

Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr 

225 230 235 

AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT GAG 76 8 

Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu 

240 245 250 

GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT CTT 816 

Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu 

255 260 265 270 

GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT AAA 864 

Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys 

275 280 285 



CGA TAC GAA 
Arg Tyr Glu 



TTT TTG GAT 
Phe Leu Asp 
305 

GAA ACA CAG 
Glu Thr Gin 
320 

GTA ATT CCT 
Val lie Pro 
335 

CAA TTA ATG 
Gin Leu Met 



CTG ATT TCC 
Leu lie Ser 



CTG AAA AGA 
Leu Lys Arg 
385 

AAA GCT GTG 
Lys Ala Val 
400 

CTT GGA GTT 
Leu Gly Val 
415 

GAA GAA GAA 
Glu Glu Glu 



AAC ATT TTT 
Asn lie Phe 



GCC ACA TAT 
Ala Thr Tyr 
465 

TTG TCT TTC 
Leu Ser Phe 
480 



GAA ATT TAT 
Glu lie Tyr 
290 

CAT GAT AAA 
His Asp Lys 



AGA ACA CCA 
Arg Thr Pro 



CCA CAC ACT 
Pro His Thr 
340 

ATG ATT TTA 
Met lie Leu 
355 

TAT TTT AAC 
Tyr Phe Asn 
370 

GTG AAG GAT 
Val Lys Asp 



GGA CAG GGT 
Gly Gin Gly 



CGC TTG TAT 
Arg Leu Tyr 
420 

CGA TTA TCC 
Arg Leu Ser 
435 

CAT ATG TCT 
His Met Ser 
450 

AGC AGA AGT 
Ser Arg Ser 

CCA TGG ATT 
Pro Trp lie 



CTT AAA AAT 
Leu Lys Asn 
295 

ACT CTT CAG 
Thr Leu Gin 
310 

CGA AAA AGT 
Arg Lys Ser 
325 

CCA GTT AGG 
Pro Val Arg 



AAT TCA GCA 
Asn Ser Ala 



AAC TGC ACA 
Asn Cys Thr 
375 

ATA GGA TAC 
lie Gly Tyr 
390 

TGT GTC GAA 
Cys Val Glu 
405 

TAC CGA GTA 
Tyr Arg Val 



ATT CAA AAT 
lie Gin Asn 



TTA TTG GCG 
Leu Leu Ala 
455 

ACA TCT CAG 
Thr Ser Gin 
470 

CTG AAT GTG 
Leu Asn Val 
485 



AAA GAT CTA 
Lys Asp Leu 

ACT GAT TCT 
Thr Asp Ser 

AAC CTT GAT 
Asn Leu Asp 
330 

ACT GTT ATG 
Thr Val Met 
345 

AGT GAT CAA 
Ser Asp Gin 
360 

GTG AAT CCA 
Val Asn Pro 



ATC TTT AAA 
lie Phe Lys 



ATT GGA TCA 
lie Gly Ser 
410 

ATG GAA TCC 
Met Glu Ser 
425 

TTT AGC AAA 
Phe Ser Lys 
440 

TGC GCT CTT 
Cys Ala Leu 

AAT CTT GAT 
Asn Leu Asp 

CTT AAT TTA 
Leu Asn Leu 
490 



GAT GCA AGA 
Asp Ala Arg 
300 

ATA GAC AGT 
lie Asp Ser 
315 

GAA GAG GTG 
Glu Glu Val 



AAC ACT ATC 
Asn Thr lie 



CCT TCA GAA 
Pro Ser Glu 
365 

AAA GAA AGT 
Lys Glu Ser 
380 

GAG AAA TTT 
Glu Lys Phe 
395 

CAG CGA TAC 
Gin Arg Tyr 

ATG CTT AAA 
Met Leu Lys 

CTT CTG AAT 
Leu Leu Asn 
445 

GAG GTT GTA 
Glu Val Val 
460 

TCT GGA ACA 
Ser Gly Thr 
475 

AAA GCC TTT 
Lys Ala Phe 



TTA 912 
Leu 



TTT 960 
Phe 



AAT 1008 
Asn 



CAA 1056 

Gin 

350 

AAT 1104 
Asn 



ATA 1152 
He 



GCT 1200 
Ala 



AAA 1248 
Lys 

TCA 12 96 

Ser 

430 

GAC 1344 
Asp 



ATG 13 92 

Met 



GAT 144 0 

Asp 

GAT 14 8 8 

Asp 



TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG AC A 153 6 

Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr 

495 500 505 510 

AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG GAA 15 84 

Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu 

515 520 525 

TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA CAA 163 2 

Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin 
530 535 540 

TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT CCT 16 8 0 

Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro 

545 550 555 

CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT CTT 172 8 

Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu 

560 565 570 

TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA AAT 1776 

Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn 

575 580 585 590 

TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC CAG 1824 

Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin 

595 600 605 

AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG TAT 18 72 

Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr 
610 615 620 

CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG TCT 192 0 

Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser 

625 630 635 

GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC ACC 196 8 

Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr 

640 645 650 

CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA ATT 2 016 

Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie 

655 660 665 670 

ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC CTT 2 06 4 

Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu 

675 680 685 

AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT GTT 2112 

Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val 
690 695 700 



CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT TCT 216 0 

Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser 
705 710 715 

ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA AAT 22 0 8 

lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn 

720 725 730 

ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA CCT 2 2 56 

lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro 
735 740 745 750 

CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG ATT 2 3 04 

His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie 
755 760 765 

CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA ATT 2 3 52 

Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie 
770 775 780 

TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA ATC 24 0 0 

Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie 
785 790 795 

TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG AAA 2 44 8 

Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys 

800 805 810 

ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT GCT 2 4 96 

lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala 
815 820 825 830 

GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT ATT 2 544 

Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie 
835 840 845 

GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG TCC 2 5 92 

Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser 
850 855 860 

AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA ATG 26 4 0 

Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met 
865 870 875 

CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA GAG 2 6 88 

Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu 

880 885 890 

AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG 2 741 

Lys 

895 

TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATT T AAT AT C 2801 



TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC 2 861 

ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA 2 921 

TTTAAAAAGT T G TAG C AG AT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT 2 981 

AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT 3 041 

TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT 3101 

TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA 3161 

TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATT ATT AG AA 32 21 

AT T AG AAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AATCTGATAT 32 81 

ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT 3 341 

AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT 34 01 

TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 34 55 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 95 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Met Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu Phe 
15 10 15 

Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu Lys 
20 25 30 

lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys Val 
35 40 45 

Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys Glu 
50 55 60 

Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu Met 
65 70 75 80 

Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val His 
85 90 95 

Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val Asp 
100 105 110 



Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala Leu 
115 120 125 

Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin Pro 
130 135 140 

Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val 
145 150 155 160 

Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu 
165 170 175 

Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr 
180 185 190 

Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr 
195 200 205 

Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin 
210 215 220 

Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie 
225 230 235 240 

lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys 
245 250 255 

Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu 
260 265 270 

Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr 
275 280 285 

Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu 
290 295 300 

Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr 
305 310 315 320 

Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie 
325 330 335 

Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu 
340 345 350 

Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie 
355 360 365 

Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys 
370 375 380 

Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala 
385 390 395 400 



Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly 
405 410 415 

Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu 
420 425 430 

Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie 
435 440 445 

Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr 
450 455 460 

Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser 
465 470 475 480 

Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr 
485 490 495 

Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg Glu 
500 505 510 

Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser Leu 
515 520 525 

Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser Lys 
530 535 540 

Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn 
545 550 555 560 

Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro 
565 570 575 

Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr 
580 585 590 

Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro 
595 600 605 

Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu 
610 615 620 

Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His 
625 630 635 640 

Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin 
645 650 655 

Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met 
660 665 670 



Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe 
675 680 685 



Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu 
690 695 700 

Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie 
705 710 715 720 

Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu 
725 730 735 

Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie 
740 745 750 

Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly 
755 760 765 

Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu 
770 775 780 

Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val 
785 790 795 800 

Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn 
805 810 815 

Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly 
820 825 830 

Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly 
835 840 845 

Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe 
850 855 860 

Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys 
865 870 875 880 

Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
885 890 895 



(2) INFORMATION FOR SEQ ID NO : 3 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 92 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 7. .2628 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 0 : 

GCCATC ATG GAT TTT ACT GCA TTA TGT CAG AAA TTA AAG ATA CCA GAT 4 8 
Met Asp Phe Thr Ala Leu Cys Gin Lys Leu Lys lie Pro Asp 
15 10 

CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG GAG AAA GTT TCA TCT GTG 96 

His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys Val Ser Ser Val 

15 20 25 30 

GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG AAA AAG GAA CTG TGG GGA 144 
Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys Glu Leu Trp Gly 

35 40 45 

ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA GAT GAG ATG TCG TTC ACT 192 

lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu Met Ser Phe Thr 
50 55 60 

TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC AGT GTC CAT AAA TTC TTT 24 0 

Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val His Lys Phe Phe 
65 70 75 

AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC AAA GTT GAT AAT GCT ATG 2 88 

Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val Asp Asn Ala Met 
80 85 90 

TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG TTT GCA CTC TTC AGC AAA 3 36 

Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala Leu Phe Ser Lys 

95 100 105 110 

TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG ACA CAA CCC AGC AGT TCG 3 84 

Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin Pro Ser Ser Ser 

115 120 125 

ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG CTA AAA GTT TCT TGG ATC 4 32 

lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val Ser Trp lie 
130 135 140 

ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA CAA ATG GAA GAT GAT CTG 4 80 

Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu Asp Asp Leu 
145 150 155 

GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC CTT GAC TAT TTT ATT AAA 52 8 

Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr Phe lie Lys 
160 165 170 

CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA TAT AAA ACA GCT GTT ATA 5 76 

Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr Ala Val lie 

175 180 185 190 

CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG CGA GGT CAG AAC AGG AGT 624 

Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg Ser 

195 200 205 



GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT ACA AGA ATT ATT GAA GTT 6 72 

Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu Val 
210 215 220 

CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT GAG GTG AAA AAT GTT TAT 72 0 

Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val Tyr 
225 230 235 

TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT CTT GGA CTT GTA ACA TCT 76 8 

Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr Ser 
240 245 250 

AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT AAA CGA TAC GAA GAA ATT 816 

Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie 
255 260 265 270 

TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA TTA TTT TTG GAT CAT GAT 864 

Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp 

275 280 285 

AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT TTT GAA ACA CAG AGA ACA 912 

Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr 
290 295 300 

CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG AAT GTA ATT CCT CCA CAC 96 0 

Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro His 
305 310 315 

ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC CAA CAA TTA ATG ATG ATT 1008 

Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met lie 
320 325 330 

TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA AAT CTG ATT TCC TAT TTT 1056 

Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe 
335 340 345 350 

AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT ATA CTG AAA AGA GTG AAG 1104 

Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys 

355 360 365 

GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT GCT AAA GCT GTG GGA CAG 1152 

Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin 
370 375 380 

GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC AAA CTT GGA GTT CGC TTG 12 00 

Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu 
385 390 395 

TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA TCA GAA GAA GAA CGA TTA 12 4 8 

Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu 
400 405 410 



# 



TCC ATT CAA 
Ser lie Gin 
415 

TCT TTA TTG 
Ser Leu Leu 



AGT ACA TCT 
Ser Thr Ser 



ATT CTG AAT 
lie Leu Asn 
465 

GAA AGT TTT 
Glu Ser Phe 
480 

CAT TTA GAA 
His Leu Glu 
495 

TCA GAT TCA 
Ser Asp Ser 



GGA CCA ACT 
Gly Pro Thr 



CAG AAT AAT 
Gin Asn Asn 
545 

CCA AAG AAA 
Pro Lys Lys 
560 

GAG ACA CAA 
Glu Thr Gin 
575 

ACC TCT CTT 
Thr Ser Leu 



CGG CTA AAT 
Arg Leu Asn 



AAT TTT AGC 
Asn Phe Ser 
420 

GCG TGC GCT 
Ala Cys Ala 
435 

CAG AAT CTT 
Gin Asn Leu 
450 

GTG CTT AAT 
Val Leu Asn 



ATC AAA GCA 
lie Lys Ala 



CGA TGT GAA 
Arg Cys Glu 
500 

CCT TTA TTT 
Pro Leu Phe 
515 

GAT CAC CTT 
Asp His Leu 
530 

CAC ACT GCA 
His Thr Ala 



AAA GGT TCA 
Lys Gly Ser 



GCA ACC TCA 
Ala Thr Ser 
580 

TCA CTG TTT 
Ser Leu Phe 
595 

ACA CTT TGT 
Thr Leu Cys 
610 



AAA CTT CTG 
Lys Leu Leu 

CTT GAG GTT 
Leu Glu Val 



GAT TCT GGA 
Asp Ser Gly 
455 

TTA AAA GCC 
Leu Lys Ala 
470 

GAA GGC AAC 
Glu Gly Asn 
485 

CAT CGA ATC 
His Arg lie 



GAT CTT ATT 
Asp Leu lie 



GAA TCT GCT 
Glu Ser Ala 
535 

GCA GAT ATG 
Ala Asp Met 
550 

ACT ACG CGT 
Thr Thr Arg 
565 

GCC TTC CAG 
Ala Phe Gin 



TAT AAA AAA 
Tyr Lys Lys 

GAA CGC CTT 
Glu Arg Leu 
615 



AAT GAC AAC 
Asn Asp Asn 
425 

GTA ATG GCC 
Val Met Ala 
440 

ACA GAT TTG 
Thr Asp Leu 

TTT GAT TTT 
Phe Asp Phe 

TTG ACA AGA 
Leu Thr Arg 
490 

ATG GAA TCC 
Met Glu Ser 
505 

AAA CAA TCA 
Lys Gin Ser 
520 

TGT CCT CTT 
Cys Pro Leu 



TAT CTT TCT 
Tyr Leu Ser 



GTA AAT TCT 
Val Asn Ser 
570 

ACC CAG AAG 
Thr Gin Lys 
585 

GTG TAT CGG 
Val Tyr Arg 
600 

CTG TCT GAG 
Leu Ser Glu 



ATT TTT CAT 
lie Phe His 



ACA TAT AGC 
Thr Tyr Ser 
445 

TCT TTC CCA 
Ser Phe Pro 
460 

TAC AAA GTG 
Tyr Lys Val 
475 

GAA ATG ATA 
Glu Met lie 



CTT GCA TGG 
Leu Ala Trp 

AAG GAC CGA 
Lys Asp Arg 
525 

AAT CTT CCT 
Asn Leu Pro 
540 

CCT GTA AGA 
Pro Val Arg 
555 

ACT GCA AAT 
Thr Ala Asn 



CCA TTG AAA 
Pro Leu Lys 

CTA GCC TAT 
Leu Ala Tyr 
605 

CAC CCA GAA 
His Pro Glu 
620 



ATG 1296 

Met 

430 

AGA 1344 
Arg 

TGG 1392 
Trp 

ATC 14 4 0 

He 



AAA 1488 
Lys 

CTC 1536 

Leu 

510 

GAA 1584 
Glu 



CTC 1632 
Leu 



TCT 1680 
Ser 



GCA 1728 
Ala 



TCT 1776 

Ser 

590 

CTC 1824 
Leu 



TTA 1872 
Leu 




GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC ACC CTG CAG AAT GAG TAT 192 0 

Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr 

625 630 635 

GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA ATT ATG ATG TGT TCC ATG 196 8 

Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser Met 

640 645 650 

TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC CTT AAA TTC AAA ATC ATT 2 016 

Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie lie 

655 660 665 670 

GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT GTT CAG GAG ACA TTC AAA 2 064 

Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys 

675 680 685 

CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT TCT ATT ATA GTA TTC TAT 2112 

Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr 

690 695 700 

AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA AAT ATT TTG CAG TAT GCT 216 0 

Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala 

705 710 715 

TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA CCT CAC ATT CCT CGA AGC 22 08 

Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg Ser 

720 725 730 

CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG ATT CCT GGA GGG AAC ATC 22 56 

Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie 

735 740 745 750 

TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA ATT TCA GAA GGT CTG CCA 2 3 04 

Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro 

755 760 765 

ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA ATC TTA GTA TCA ATT GGT 23 52 

Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie Gly 

770 775 780 

GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG AAA ATA AAT CAG ATG GTA 24 0 0 

Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met Val 

785 790 795 

TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT GCT GAA GGA AGC AAC CCT 244 8 

Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn Pro 

800 805 810 

CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT ATT GAA GGA TCA GAT GAA 24 96 

Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp Glu 

815 820 825 830 



GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG TCC AAA TTT CAG CAG AAA 2 544 
Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin Lys 
835 840 845 

CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA ATG CAA AAG CAG AAA ATG 2 5 92 
Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys Met 
850 855 860 

AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA GAG AAA TGAGGATCTC 263 8 
Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
865 870 

AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG TCTCTCACAG ATGTGACTGT 2 6 98 

AT AAC TTT CC CAGGTTCTGT TTATGGCCAC ATTTAATATC TTCAGCTCTT TTTGTGGATA 2 758 

TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC ACTTGAAATG TTAGTCATTG 2 818 

TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA TTTAAAAAGT TGTAGCAGAT 2 8 78 

TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT AGTAAGAATG G C C C TAG AGT 2 93 8 

GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT TCTTTTGTAG CATATAGGTG 2 998 

ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT TTAATTTAAC ATGAACACCC 3 058 

TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA TTGACTGCCC ATT C ACC AAA 3118 

ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA ATTAGAAAAA AATTACTAAT 317 8 

TTTACACATT AGATTTTATT TTACTATTGG AAT CTG AT AT ACTGTGTGCT TGTTTTATAA 32 3 8 

AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT AAC C AT ATGA T AC TAT CAT A 32 98 

CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT TACTGATTAT TTTCTTCATC 3 3 58 

CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3 3 92 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 74 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 



Met Asp Phe Thr Ala Leu Cys Gin Lys Leu Lys lie Pro Asp His Val 
15 10 15 




Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys Val Ser Ser Val Asp Gly 
20 25 30 

Val Leu Gly Gly Tyr lie Gin Lys Lys Lys Glu Leu Trp Gly lie Cys 
35 40 45 

lie Phe lie Ala Ala Val Asp Leu Asp Glu Met Ser Phe Thr Phe Thr 
50 55 60 

Glu Leu Gin Lys Asn lie Glu lie Ser Val His Lys Phe Phe Asn Leu 
65 70 75 80 

Leu Lys Glu lie Asp Thr Ser Thr Lys Val Asp Asn Ala Met Ser Arg 
85 90 95 

Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala Leu Phe Ser Lys Leu Glu 
100 105 110 

Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin Pro Ser Ser Ser lie Ser 
115 120 125 

Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val Ser Trp lie Thr Phe 
130 135 140 

Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu Asp Asp Leu Val lie 
145 150 155 160 

Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr Phe lie Lys Leu Ser 
165 170 175 

Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr Ala Val lie Pro lie 
180 185 190 

Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala Arg 
195 200 205 

lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu Val Leu Cys 
210 215 220 

Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val Tyr Phe Lys 
225 230 235 240 

Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr Ser Asn Gly 
245 250 255 

Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu 
260 265 270 

Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr 
275 280 285 



Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg 
290 295 300 



Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro His Thr Pro 
305 310 315 320 

Val Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met lie Leu Asn 
325 330 335 

Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn 
340 345 350 

Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie 
355 360 365 

Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys 
370 375 380 

Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr 
385 390 395 400 

Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie 
405 410 415 

Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie Phe His Met Ser Leu 
420 425 430 

Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr 
435 440 445 

Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu 
450 455 460 

Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val lie Glu Ser 
465 470 475 480 

Phe lie Lys Ala Glu Gly Asn Leu Thr Arg Glu Met lie Lys His Leu 
485 490 495 

Glu Arg Cys Glu His Arg lie Met Glu Ser Leu Ala Trp Leu Ser Asp 
500 505 510 

Ser Pro Leu Phe Asp Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro 
515 520 525 

Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn 
530 535 540 

Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys 
545 550 555 560 

Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr 
565 570 575 

Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser 
580 585 590 



Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu 
595 600 605 

Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu Leu Glu His 
610 615 620 

lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu 
625 630 635 640 

Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly 
645 650 655 

lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie lie Val Thr 
660 665 670 

Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys Arg Val 
675 680 685 

Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser 
690 695 700 

Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr 
705 710 715 720 

Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr 
725 730 735 

Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie 
740 745 750 

Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro 
755 760 765 

Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser 
770 775 780 

Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn 
785 790 795 800 

Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys 
805 810 815 

Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp 
820 825 830 

Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala 
835 840 845 

Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp 
850 855 860 

Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
865 870 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3323 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 7. .2559 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

GCCATC ATG GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT 4 8 

Met Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr 
15 10 

ATT CAA AAG AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA 96 
lie Gin Lys Lys Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala 
15 20 25 30 

GTT GAC CTA GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC 14 4 

Val Asp Leu Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn 
35 40 45 

ATA GAA ATC AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT 192 
lie Glu lie Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp 
50 55 60 

ACC AGT ACC AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT 24 0 

Thr Ser Thr Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr 
65 70 75 

GAT GTA TTG TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT 288 
Asp Val Leu Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu 
80 85 90 

ATA TAT TTG ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT 3 36 

lie Tyr Leu Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser 
95 100 105 110 

GCA TTG GTG CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG 3 84 

Ala Leu Val Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly 
115 120 125 

GAA GTA TTA CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG 4 32 

Glu Val Leu Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met 
130 135 140 

CTA TGT GTC CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC 4 80 

Leu Cys Val Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu 
145 150 155 



AAA GAA CCA TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA 52 8 

Lys Glu Pro Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg 

160 165 170 

ACA CCC AGG CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA 576 

Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu 

175 180 185 190 

GAA AAT GAT ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT 624 

Glu Asn Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys 
195 200 205 

AAT ATA GAT GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT 6 72 

Asn lie Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe 
210 215 220 

ATG AAT TCT CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA 72 0 

Met Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu 
225 230 235 

AAT CTT TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA 76 8 

Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu 

240 245 250 

GAT GCA AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT 816 

Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser 

255 260 265 270 

ATA GAC AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT 864 

lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp 
275 280 285 

GAA GAG GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG 912 

Glu Glu Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met 
290 295 300 

AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA 96 0 

Asn Thr lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin 
305 310 315 

CCT TCA GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA 1008 

Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro 

320 325 330 

AAA GAA AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA 1056 

Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys 

335 340 345 350 

GAG AAA TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA 1104 

Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu He Gly Ser 
355 360 365 



CAG CGA TAC AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC 1152 

Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser 
370 375 380 

ATG CTT AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA 12 0 0 

Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys 
385 390 395 

CTT CTG AAT GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT 12 4 8 

Leu Leu Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu 
400 405 410 

GAG GTT GTA ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT 12 96 

Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp 
415 420 425 430 

TCT GGA ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA 1344 

Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu 

435 440 445 

AAA GCC TTT GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA 13 92 

Lys Ala Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu 
450 455 460 

GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT 144 0 

Gly Asn Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His 
465 470 475 

CGA ATC ATG GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT 14 8 8 

Arg lie Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp 
480 485 490 

CTT ATT AAA CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA 153 6 

Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu 
495 500 505 510 

TCT GCT TGT CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA 15 84 

Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala 

515 520 525 

GAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT 1632 

Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr 
530 535 540 

ACG CGT GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC 16 8 0 

Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala 
545 550 555 

TTC CAG ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT 172 8 

Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr 
560 565 570 



AAA AAA GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA 17 76 

Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu 

575 580 585 590 

CGC CTT CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT 1824 

Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu 

595 600 605 

TTC CAG CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT 18 72 

Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His 

610 615 620 

TTG GAC CAA ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG 192 0 

Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys 
625 630 635 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT 196 8 

Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu 

640 645 650 

CCT CAT GCT GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG 2 016 

Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu 

655 660 665 670 

GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA 2 064 

Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg 

675 680 685 

CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG 2112 

Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu 

690 695 700 

TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA 216 0 

Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser 
705 710 715 

CCC TTA CGG ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT 2 2 08 

Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser 

720 725 730 

CCA TAT AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA 2 2 56 

Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro 

735 740 745 750 

AGA TCA AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG 2 3 04 

Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu 

755 760 765 

AAG TTC CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC 2 3 52 

Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu 

770 775 780 



AAA AGA AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA 24 0 0 

Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu 
785 790 795 

CGC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC 244 8 

Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu 
800 805 810 

CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT 24 96 

Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr 
815 820 825 830 

CGA ACA CGA ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA 2 544 

Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser 
835 840 845 

AAC AAG GAA GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 25 9 9 
Asn Lys Glu Glu Lys 
850 

GGATTCATTG TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC 26 59 

ATTTAATATC TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA 2 719 

TTCCTAAGCC ACTTGAAATG TTAGTCATTG T T AT T TAT AC AAGATTGAAA ATCTTGTGTA 2779 

AATCCTGCCA TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG 283 9 

CTTTATGGAT AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC 2 8 99 

TACTTTGCCT TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT 2 95 9 

GTATATTTTT TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA 3 019 

TGCAATTTGA TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT 3 0 79 

ATTATTAGAA AT T AG AAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG 313 9 

AATCTGATAT ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA 3199 

AGCAAAGTAT AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG 32 59 

TAAAAGAACT TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA 3319 

TAGT 3323 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 51 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Met Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr He Gin 
15 10 15 

Lys Lys Lys Glu Leu Trp Gly He Cys He Phe He Ala Ala Val Asp 
20 25 30 

Leu Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn He Glu 
35 40 45 

He Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser 
50 55 60 

Thr Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val 
65 70 75 80 

Leu Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu He Tyr 
85 90 95 

Leu Thr Gin Pro Ser Ser Ser He Ser Thr Glu He Asn Ser Ala Leu 
100 105 110 

Val Leu Lys Val Ser Trp He Thr Phe Leu Leu Ala Lys Gly Glu Val 
115 120 125 

Leu Gin Met Glu Asp Asp Leu Val He Ser Phe Gin Leu Met Leu Cys 
130 135 140 

Val Leu Asp Tyr Phe He Lys Leu Ser Pro Pro Met Leu Leu Lys Glu 
145 150 155 160 

Pro Tyr Lys Thr Ala Val He Pro He Asn Gly Ser Pro Arg Thr Pro 
165 170 175 

Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn 
180 185 190 

Asp Thr Arg He lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie 
195 200 205 

Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe He Pro Phe Met Asn 
210 215 220 



Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu 
225 230 235 240 

Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala 
245 250 255 

Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp 
260 265 270 

Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu 
275 280 285 

Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr 
290 295 300 

lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser 
305 310 315 320 

Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu 
325 330 335 

Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys 
340 345 350 

Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg 
355 360 365 

Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu 
370 375 380 

Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu 
385 390 395 400 

Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val 
405 410 415 

Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly 
420 425 430 

Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala 
435 440 445 

Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn 
450 455 460 

Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie 
465 470 475 480 

Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie 
485 490 495 

Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala 
500 505 510 



Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met 
515 520 525 

Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg 
530 535 540 

Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin 
545 550 555 560 

Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys 
565 570 575 

Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu 
580 585 590 

Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin 
595 600 605 

His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp 
610 615 620 

Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie 
625 630 635 640 

Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His 
645 650 655 

Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr 
660 665 670 

Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys 
675 680 685 

Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro 
690 695 700 

lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu 
705 710 715 720 

Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr 
725 730 735 

Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser 
740 745 750 

Arg lie Leu Val Ser He Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe 
755 760 765 

Gin Lys He Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg 
770 775 780 

Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe 
785 790 795 800 



Asp lie Glu Gly 



Glu Ser Lys Phe 

820 

Arg Met Gin Lys 
835 

Glu Glu Lys 
850 



Ser Asp Glu Ala 
805 

Gin Gin Lys Leu 



Gin Lys Met Asn 
840 



Asp Gly Ser Lys 
810 

Ala Glu Met Thr 

825 

Asp Ser Met Asp 



His Leu Pro Gly 
815 

Ser Thr Arg Thr 
830 

Thr Ser Asn Lys 
845 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3266 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME / KEY : CDS 

(B) LOCATION: 7 . .2502 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 34: 

GCCATC ATG CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 4 8 

Met Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu 
15 10 

GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC 96 
Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie 
15 20 25 30 

AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 14 4 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr 
35 40 45 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 192 
Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 
50 55 60 

TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG 24 0 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 
65 70 75 

ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG 288 
Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val 
80 85 90 

CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA 336 
Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu 
95 100 105 110 



CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC 3 84 

Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val 

115 120 125 

CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA 432 

Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro 

130 135 140 

TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG 480 

Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg 

145 150 155 

CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT 52 8 

Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp 

160 165 170 

ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT 576 

Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp 

175 180 185 190 

GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT 624 

Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser 

195 200 205 

CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT 6 72 

Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser 

210 215 220 

AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA 72 0 

Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg 

225 230 235 

TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT 76 8 

Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser 

240 245 250 

TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG 816 

Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val 

255 260 265 270 

AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC 864 

Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie 

275 280 285 

CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA 912 

Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu 

290 295 300 

AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT 96 0 

Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser 

305 310 315 



ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT 10 0 8 

lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe 
320 325 330 

GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC 1056 
Ala Lys Ala Val Gly Gin Gly Cys Val Glu He Gly Ser Gin Arg Tyr 
335 340 345 350 

AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA 1104 
Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys 
355 360 365 

TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT 1152 
Ser Glu Glu Glu Arg Leu Ser He Gin Asn Phe Ser Lys Leu Leu Asn 
370 375 380 

GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA 12 00 

Asp Asn He Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val 
385 390 395 

ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA 12 4 8 

Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr 
400 405 410 

GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT 12 96 

Asp Leu Ser Phe Pro Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe 
415 420 425 430 

GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG 13 4 4 

Asp Phe Tyr Lys Val He Glu Ser Phe He Lys Ala Glu Gly Asn Leu 
435 440 445 

ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG 13 92 

Thr Arg Glu Met He Lys His Leu Glu Arg Cys Glu His Arg He Met 
450 455 460 

GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA 144 0 

Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu He Lys 
465 470 475 

CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT 14 88 

Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys 
480 485 490 

CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT 1536 
Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr 
495 500 505 510 

CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA 1584 
Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val 
515 520 525 



AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC 16 3 2 

Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr 
530 535 540 

CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG 16 8 0 

Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val 

545 550 555 

TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG 172 8 

Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu 

560 565 570 

TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC 17 76 

Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His 
575 580 585 590 

ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA 1824 

Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin 
595 600 605 

ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC 18 72 

lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp 
610 615 620 

CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT 192 0 

Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala 

625 630 635 

GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT 1968 

Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp 

640 645 650 

TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA 2 016 

Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr 
655 660 665 670 

AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA 2 064 

Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie 
675 680 685 

CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG 2112 

Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg 
690 695 700 

ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA 216 0 

lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys 

705 710 715 

ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA 2 2 08 

He Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg 

720 725 730 



ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG 22 56 

lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin 
735 740 745 750 

AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT 2 3 04 

Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser 
755 760 765 

GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT 2 3 52 

Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp 

770 775 780 

ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG 24 00 

lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu 

785 790 795 

TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA 244 8 

Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg 
800 805 810 

ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA 2 4 96 

Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu 
815 820 825 830 

GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG 2 5 52 

Glu Lys 



TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC AT TT AAT ATC 2 612 

TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC 2 6 72 

ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA 2 732 

TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT 2 7 92 

AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT 2 8 52 

TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT 2 912 

TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA 2 972 

TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA 3 03 2 

ATTAGAAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AAT CTG AT AT 3 0 92 

ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT 3152 

AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT 3212 

TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 32 66 



(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 832 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Met Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu 
15 10 15 

Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val 
20 25 30 

His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val 
35 40 45 

Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
50 55 60 

Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin 
65 70 75 80 

Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys 
85 90 95 

Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met 
100 105 110 

Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp 
115 120 125 

Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys 
130 135 140 

Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly 
145 150 155 160 

Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg 
165 170 175 

He He Glu Val Leu Cys Lys Glu His Glu Cys Asn He Asp Glu Val 
180 185 190 

Lys Asn Val Tyr Phe Lys Asn Phe He Pro Phe Met Asn Ser Leu Gly 
195 200 205 



Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg 
210 215 220 



Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe 
225 230 235 240 

Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu 
245 250 255 

Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val 
260 265 270 

lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin 
275 280 285 

Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu 
290 295 300 

lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu 
305 310 315 320 

Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys 
325 330 335 

Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu 
340 345 350 

Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu 
355 360 365 

Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn 
370 375 380 

lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala 
385 390 395 400 

Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu 
405 410 415 

Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe 
420 425 430 

Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg 
435 440 445 

Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser 
450 455 460 

Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser 
465 470 475 480 

Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu 
485 490 495 

Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser 
500 505 510 



Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser 
515 520 525 

Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys 
530 535 540 

Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg 
545 550 555 560 

Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu 
565 570 575 

His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu 
580 585 590 

Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met 
595 600 605 

Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys 
610 615 620 

Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin 
625 630 635 640 

Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie 
645 650 655 

lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie 
660 665 670 

Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His 
675 680 685 

lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro 
690 695 700 

Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser 
705 710 715 720 

Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu 
725 730 735 

Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie 
740 745 750 

Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu 
755 760 765 

Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu 
770 775 780 



Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys 
785 790 795 800 



Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin 
805 810 815 



Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
820 825 830 



(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3113 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 7 . . 2349 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

GCCGTC ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG TTT GCA CTC 4 8 

Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala Leu 
15 10 

TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG ACA CAA CCC 96 
Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin Pro 
15 20 25 30 

AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG CTA AAA GTT 144 
Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val 
35 40 45 

TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA CAA ATG GAA 192 
Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu 
50 55 60 

GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC CTT GAC TAT 24 0 

Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr 
65 70 75 

TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA TAT AAA ACA 288 
Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr 
80 85 90 

GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG CGA GGT CAG 336 
Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin 
95 100 105 110 

AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT ACA AGA ATT 3 84 

Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie 
115 120 125 



ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT GAG GTG AAA 43 2 

lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys 
130 135 140 

AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT CTT GGA CTT 48 0 

Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu 
145 150 155 

GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT AAA CGA TAC 52 8 

Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr 
160 165 170 

GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA TTA TTT TTG 5 76 

Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu 
175 180 185 190 

GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT TTT GAA ACA 6 24 

Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr 
195 200 205 

CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG AAT GTA ATT 6 72 

Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie 
210 215 220 

CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC CAA CAA TTA 72 0 

Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu 
225 230 235 

ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA AAT CTG ATT 7 68 

Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie 
240 245 250 

TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT ATA CTG AAA 816 
Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys 
255 260 265 270 

AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT GCT AAA GCT 864 
Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala 
275 280 285 

GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC AAA CTT GGA 912 
Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly 
290 295 300 

GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA TCA GAA GAA 96 0 

Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu 
305 310 315 

GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT GAC AAC ATT 1008 
Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie 
320 325 330 



TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA ATG GCC ACA 1056 

Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr 
335 340 345 350 

TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA GAT TTG TCT 1104 

Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser 
355 360 365 

TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT GAT TTT TAC 1152 

Phe Pro Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr 

370 375 380 

AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG ACA AGA GAA 12 00 

Lys Val He Glu Ser Phe He Lys Ala Glu Gly Asn Leu Thr Arg Glu 

385 390 395 

ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG GAA TCC CTT 124 8 

Met He Lys His Leu Glu Arg Cys Glu His Arg He Met Glu Ser Leu 
400 405 410 

GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA CAA TCA AAG 12 96 

Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu He Lys Gin Ser Lys 
415 420 425 430 

GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT CCT CTT AAT 1344 

Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn 
435 440 445 

CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT CTT TCT CCT 13 92 

Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro 

450 455 460 

GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA AAT TCT ACT 144 0 

Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr 

465 470 475 

GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC CAG AAG CCA 14 8 8 

Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro 
480 485 490 

TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG TAT CGG CTA 1536 

Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu 
495 500 505 510 

GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG TCT GAG CAC 1584 

Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His 
515 520 525 

CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC ACC CTG CAG 16 3 2 

Pro Glu Leu Glu His He He Trp Thr Leu Phe Gin His Thr Leu Gin 

530 535 540 



AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA ATT ATG ATG 16 8 0 

Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met 
545 550 555 

TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC CTT AAA TTC 172 8 

Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe 
560 565 570 

AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT GTT CAG GAG 1776 

Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu 
575 580 585 590 

ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT TCT ATT ATA 1824 

Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie 

595 600 605 

GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA AAT ATT TTG 18 72 

Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu 
610 615 620 

CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA CCT CAC ATT 192 0 

Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie 
625 630 635 

CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG ATT CCT GGA 196 8 

Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly 
640 645 650 

GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA ATT TCA GAA 2 016 

Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu 
655 660 665 670 

GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA ATC TTA GTA 2 064 

Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val 

675 680 685 

TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG AAA ATA AAT 2112 

Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn 
690 695 700 

CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT GCT GAA GGA 216 0 

Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly 
705 710 715 

AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT ATT GAA GGA 22 08 

Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly 
720 725 730 

TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG TCC AAA TTT 22 56 

Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe 
735 740 745 750 




CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA ATG CAA AAG 2 3 04 

Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys 
755 760 765 

CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA GAG AAA 2 34 9 

Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
770 775 780 

TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG TCTCTCACAG 24 0 9 

ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC TTCAGCTCTT 24 6 9 

TTTGTGGATA TAAAATGTGC AG ATG C AAT T GTTTGGGTGA TTCCTAAGCC ACTTGAAATG 2 52 9 

TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA TTTAAAAAGT 258 9 

TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT AGTAAGAATG 264 9 

GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT TCTTTTGTAG 2709 

CATATAGGTG ATGTTTGCTC TTGTTTTTAT T AATT T AT AT GTATATTTTT TTAATTTAAC 2 76 9 

ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA TTGACTGCCC 2 82 9 

ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA ATTAGAAAAA 2889 

AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AAT CTG AT AT ACTGTGTGCT 2 94 9 

TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT AACCATATGA 3 009 

TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT TACTGATTAT 3 06 9 

TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3113 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 781 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala Leu Phe Ser 
15 10 15 

Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin Pro Ser Ser 
20 25 30 

Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val Ser Trp 
35 40 45 



lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu Asp Asp 
50 55 60 

Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr Phe lie 
65 70 75 80 

Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr Ala Val 
85 90 95 

lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg 
100 105 110 

Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu 
115 120 125 

Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val 
130 135 140 

Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr 
145 150 155 160 

Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu 
165 170 175 

lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His 
180 185 190 

Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg 
195 200 205 

Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro 
210 215 220 

His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met 
225 230 235 240 

lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr 
245 250 255 

Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val 
260 265 270 

Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly 
275 280 285 

Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg 
290 295 300 

Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg 
305 310 315 320 



Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie Phe His 
325 330 335 



Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser 
340 345 350 

Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro 
355 360 365 

Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val 
370 375 380 

lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg Glu Met lie 
385 390 395 400 

Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser Leu Ala Trp 
405 410 415 

Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser Lys Asp Arg 
420 425 430 

Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro 
435 440 445 

Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg 
450 455 460 

Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn 
465 470 475 480 

Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys 
485 490 495 

Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr 
500 505 510 

Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu 
515 520 525 

Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu 
530 535 540 

Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser 
545 550 555 560 

Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie 
565 570 575 

lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe 
580 585 590 

Lys Arg Val Leu He Lys Glu Glu Glu Tyr Asp Ser He He Val Phe 
595 600 605 

Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn He Leu Gin Tyr 
610 615 620 



Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg 
625 630 635 640 

Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn 
645 650 655 

lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu 
660 665 670 

Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie 
675 680 685 

Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met 
690 695 700 

Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn 
705 710 715 720 

Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp 
725 730 735 

Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin 
740 745 750 

Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys 
755 760 765 

Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
770 775 780 



(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3323 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME / KEY : CDS 

(B) LOCATION: 7. .2559 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 48 
Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 



GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 



96 



GTC GAC CTA GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC 144 

Val Asp Leu Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn 

35 40 45 

ATA GAA ATC AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT 192 

lie Glu lie Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp 

50 55 60 

ACC AGT ACC AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT 24 0 

Thr Ser Thr Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr 

65 70 75 

GAT GTA TTG TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT 28 8 

Asp Val Leu Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu 
80 85 90 

ATA TAT TTG ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT 336 

lie Tyr Leu Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser 

95 100 105 110 

GCA TTG GTG CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG 3 84 

Ala Leu Val Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly 

115 120 125 

GAA GTA TTA CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG 432 

Glu Val Leu Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met 

130 135 140 

CTA TGT GTC CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC 48 0 

Leu Cys Val Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu 

145 150 155 

AAA GAA CCA TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA 52 8 

Lys Glu Pro Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg 
160 165 170 

ACA CCC AGG CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA 5 76 

Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu 

175 180 185 190 

GAA AAT GAT ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT 624 

Glu Asn Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys 

195 200 205 

AAT ATA GAT GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT 6 72 

Asn lie Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe 

210 215 220 

ATG AAT TCT CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA 72 0 

Met Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu 

225 230 235 



AAT CTT TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA 76 8 

Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu 
240 245 250 

GAT GCA AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT 816 

Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser 
255 260 265 270 

ATA GAC AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT 864 

lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp 

275 280 285 

GAA GAG GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG 912 

Glu Glu Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met 

290 295 300 

AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA 96 0 

Asn Thr lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin 
305 310 315 

CCT TCA GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA 1008 

Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro 
320 325 330 

AAA GAA AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA 10 56 

Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys 
335 340 345 350 

GAG AAA TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA 1104 

Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser 

355 360 365 

CAG CGA TAC AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC 1152 

Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser 

370 375 380 

ATG CTT AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA 12 0 0 

Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys 
385 390 395 

CTT CTG AAT GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT 12 4 8 

Leu Leu Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu 
400 405 410 

GAG GTT GTA ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT 12 96 

Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp 
415 420 425 430 

TCT GGA ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA 1344 

Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu 

435 440 445 



AAA GCC TTT GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA 13 92 

Lys Ala Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu 

450 455 460 

GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT 144 0 

Gly Asn Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His 

465 470 475 

CGA ATC ATG GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT 14 8 8 

Arg lie Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp 

480 485 490 

CTT ATT AAA CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA 153 6 

Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu 

495 500 505 510 

TCT GCT TGT CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA 1584 

Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala 

515 520 525 

GAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT 1632 

Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr 

530 535 540 

ACG CGT GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC 168 0 

Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala 

545 550 555 

TTC CAG ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT 172 8 

Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr 

560 565 570 

AAA AAA GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA 17 76 

Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu 

575 580 585 590 

CGC CTT CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT 182 4 

Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu 

595 600 605 

TTC CAG CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT 18 72 

Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His 

610 615 620 

TTG GAC CAA ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG 192 0 

Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys 

625 630 635 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT 196 8 

Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu 

640 645 650 



CCT CAT GCT GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG 2 016 

Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu He Lys Glu Glu 

655 660 665 670 

GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA 2 064 

Glu Tyr Asp Ser He He Val Phe Tyr Asn Ser Val Phe Met Gin Arg 

675 680 685 

CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG 2112 

Leu Lys Thr Asn He Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu 

690 695 700 

TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA 216 0 

Ser Pro He Pro His He Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser 

705 710 715 

CCC TTA CGG ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT 22 08 

Pro Leu Arg He Pro Gly Gly Asn He Tyr He Ser Pro Leu Lys Ser 

720 725 730 

CCA TAT AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA 2 2 56 

Pro Tyr Lys He Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro 

735 740 745 750 

AGA TCA AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG 2 3 04 

Arg Ser Arg He Leu Val Ser He Gly Glu Ser Phe Gly Thr Ser Glu 

755 760 765 

AAG TTC CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC 23 52 

Lys Phe Gin Lys He Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu 

770 775 780 

AAA AGA AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA 24 00 

Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu 

785 790 795 

CGC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC 24 4 8 

Arg Phe Asp He Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu 

800 805 810 

CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT 2 4 96 

Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr 

815 820 825 830 

CGA ACA CGA ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA 2 544 

Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser 

835 840 845 

AAC AAG GAA GAG AAA TG AGG AT CTC AGGACCTTGG TGGACACTGT GTACACCTCT 2599 
Asn Lys Glu Glu Lys 
850 

GGATTCATTG TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC 26 5 9 



• 



ATTTAATATC TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA 2 719 

TTCCTAAGCC ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA 2 77 9 

AATCCTGCCA TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG 2 83 9 

CTTTATGGAT AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC 2 8 99 

TACTTTGCCT TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT 2 95 9 

GTATATTTTT TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA 3 019 

TGCAATTTGA TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT 3 07 9 

ATTATTAGAA AT T AG AAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG 313 9 

AATCTGATAT ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA 3199 

AGCAAAGTAT AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG 32 5 9 

TAAAAGAACT TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA 3319 

TAGT 3323 

(2) INFORMATION FOR SEQ ID NO : 3 9 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 851 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Val Asp 
20 25 30 

Leu Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu 
35 40 45 

lie Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser 
50 55 60 

Thr Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val 
65 70 75 80 

Leu Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr 
85 90 95 



Leu Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu 
100 105 110 

Val Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val 
115 120 125 

Leu Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys 
130 135 140 

Val Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu 
145 150 155 160 

Pro Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro 
165 170 175 

Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn 
180 185 190 

Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie 
195 200 205 

Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn 
210 215 220 

Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu 
225 230 235 240 

Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala 
245 250 255 

Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp 
260 265 270 

Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu 
275 280 285 

Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr 
290 295 300 

lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser 
305 310 315 320 

Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu 
325 330 335 

Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys 
340 345 350 

Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu He Gly Ser Gin Arg 
355 360 365 

Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu 
370 375 380 



Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu 
385 390 395 400 

Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val 
405 410 415 

Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly 
420 425 430 

Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala 
435 440 445 

Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn 
450 455 460 

Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie 
465 470 475 480 

Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie 
485 490 495 

Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala 
500 505 510 

Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met 
515 520 525 

Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg 
530 535 540 

Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin 
545 550 555 560 

Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys 
565 570 575 

Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu 
580 585 590 

Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin 
595 600 605 

His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp 
610 615 620 

Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie 
625 630 635 640 

Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His 
645 650 655 

Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr 
660 665 670 



Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys 
675 680 685 

Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro 
690 695 700 

lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu 
705 710 715 720 

Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr 
725 730 735 

Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser 
740 745 750 

Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe 
755 760 765 

Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg 
770 775 780 

Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe 
785 790 795 800 

Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly 
805 810 815 

Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr 
820 825 830 

Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys 
835 840 845 

Glu Glu Lys 
850 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3461 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 7 . . 2697 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 



GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 9 6 

Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 

15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 14 4 

Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 

35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 

Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTG GTC GAC 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Val Asp 

65 70 75 

CTA GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA 2 88 

Leu Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu 

80 85 90 

ATC AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT 336 

lie Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser 

95 100 105 110 

ACC AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA 3 84 

Thr Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val 

115 120 125 

TTG TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT 4 32 

Leu Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr 

130 135 140 

TTG ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG 480 

Leu Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu 

145 150 155 

GTG CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA 52 8 

Val Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val 

160 165 170 

TTA CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT 5 76 

Leu Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys 

175 180 185 190 

GTC CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA 624 

Val Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu 

195 200 205 

CCA TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC 6 72 

Pro Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro 

210 215 220 



AGG CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT 72 0 

Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn 

225 230 235 

GAT ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA 768 

Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie 

240 245 250 

GAT GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT 816 

Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn 

255 260 265 270 

TCT CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT 864 

Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu 
275 280 285 

TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA 912 

Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala 

290 295 300 

AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC 96 0 

Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp 

305 310 315 

AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG 1008 

Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu 

320 325 330 

GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT 1056 

Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr 

335 340 345 350 

ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA 1104 

lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser 
355 360 365 

GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA 1152 

Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu 

370 375 380 

AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA 12 0 0 

Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys 

385 390 395 

TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA 124 8 

Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg 

400 405 410 

TAC AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT 12 96 

Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu 

415 420 425 430 



# 



AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG 13 44 

Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu 

435 440 445 

AAT GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT 13 92 

Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val 

450 455 460 

GTA ATG GCC ACA TAT AGC AGA AGT AC A TCT CAG AAT CTT GAT TCT GGA 14 4 0 

Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly 
465 470 475 

ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC 14 88 

Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala 
480 485 490 

TTT GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC 153 6 

Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn 

495 500 505 510 

TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC 1584 

Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie 

515 520 525 

ATG GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT 16 32 

Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie 

530 535 540 

AAA CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT 16 8 0 

Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala 
545 550 555 

TGT CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG 172 8 

Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met 
560 565 570 

TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT 17 76 

Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg 

575 580 585 590 

GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG 1824 

Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin 

595 600 605 

ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA 18 72 

Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys 

610 615 620 

GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT 192 0 

Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu 
625 630 635 



CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG 196 8 

Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin 

640 645 650 

CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC 2 016 

His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp 

655 660 665 670 

CAA ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA 2 064 

Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie 

675 680 685 

GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT 2112 

Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His 

690 695 700 

GCT GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT 216 0 

Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr 

705 710 715 

GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA 22 08 

Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys 

720 725 730 

ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA 2 2 56 

Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro 

735 740 745 750 

ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA 2 3 04 

lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu 

755 760 765 

CGG ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT 2 3 52 

Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr 

770 775 780 

AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA 24 0 0 

Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser 

785 790 795 

AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC 2 44 8 

Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe 

800 805 810 

CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA 24 96 

Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg 

815 820 825 830 

AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT 2 544 

Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe 

835 840 845 



GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA 2 5 92 
Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly 
850 855 860 

GAG TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA 264 0 
Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr 
865 870 875 

CGA ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG 26 88 
Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys 
880 885 890 

GAA GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 2 73 7 

Glu Glu Lys 

895 

GGATTCATTG TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC 2 7 97 

AT T T AAT AT C TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA 2857 

TTCCTAAGCC ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA 2 917 

AATCCTGCCA TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG 2 977 

CTTTATGGAT AGTAAGAATG GCCCTAGAGT GGGAGTCCTG AT AAC C C AGG CCTGTCTGAC 3037 

TACTTTGCCT TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT 3 097 

GTATATTTTT TTAATTTAAC ATGAACACCC T T AG AAAATG TGTCCTATCT ATCTTCCAAA 3157 

TGCAATTTGA TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT 3217 

ATTATTAGAA ATTAGAAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG 32 77 

AATCTGATAT ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA 333 7 

AGCAAAGTAT AAC CAT ATG A T AC TAT CAT A CTACTGAAAC AGATTTCATA CCTCAGAATG 3 3 97 

TAAAAGAACT TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA 34 57 

TAGT 34 61 



(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 97 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Val Asp Leu Asp 
65 70 75 80 

Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser 
85 90 95 

Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys 
100 105 110 

Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe 
115 120 125 

Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr 
130 135 140 

Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu 
145 150 155 160 

Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin 
165 170 175 

Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu 
180 185 190 

Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr 
195 200 205 

Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg 
210 215 220 

Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr 
225 230 235 240 

Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu 
245 250 255 



Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu 
260 265 270 



• 



Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys 
275 280 285 

Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu 
290 295 300 

Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe 
305 310 315 320 

Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn 
325 330 335 

Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin 
340 345 350 

Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn 
355 360 365 

Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie 
370 375 380 

Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala 
385 390 395 400 

Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys 
405 410 415 

Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser 
420 425 430 

Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp 
435 440 445 

Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met 
450 455 460 

Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp 
465 470 475 480 

Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp 
485 490 495 

Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr 
500 505 510 

Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu 
515 520 525 

Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin 
530 535 540 

Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro 
545 550 555 560 




Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu 
565 570 575 

Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn 
580 585 590 

Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin 
595 600 605 

Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr 
610 615 620 

Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser 
625 630 635 640 

Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr 
645 650 655 

Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie 
660 665 670 

Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu 
675 680 685 

Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val 
690 695 700 

Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser 
705 710 715 720 

lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn 
725 730 735 

lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro 
740 745 750 

His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie 
755 760 765 

Pro Gly Gly Asn He Tyr He Ser Pro Leu Lys Ser Pro Tyr Lys He 
770 775 780 

Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg He 
785 790 795 800 

Leu Val Ser He Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys 
805 810 815 

He Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala 
820 825 830 



Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp He 
835 840 845 




Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser 
850 855 860 

Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met 
865 870 875 880 

Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu 
885 890 895 



Lys 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3347 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 7.. 2583 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 144 
Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 
65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 288 
Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys 
80 85 90 



AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 3 36 

Lys Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu 
95 100 105 110 

GTC GAA TCT ACT GAA ATA AAT TCT GCA TTG GTG CTA AAA GTT TCT TGG 3 84 

Val Glu Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val Ser Trp 
115 120 125 

ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA CAA ATG GAA GAT GAT 4 32 

lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu Asp Asp 

130 135 140 

CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC CTT GAC TAT TTT ATT 4 80 

Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr Phe lie 

145 150 155 

AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA TAT AAA ACA GCT GTT 52 8 

Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr Ala Val 
160 165 170 

ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG CGA GGT CAG AAC AGG 5 76 

lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg 
175 180 185 190 

AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT ACA AGA ATT ATT GAA 624 

Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu 
195 200 205 

GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT GAG GTG AAA AAT GTT 6 72 

Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val 

210 215 220 

TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT CTT GGA CTT GTA ACA 72 0 

Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr 

225 230 235 

TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT AAA CGA TAC GAA GAA 76 8 

Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu 
240 245 250 

ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA TTA TTT TTG GAT CAT 816 

lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His 
255 260 265 270 

GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT TTT GAA ACA CAG AGA 864 

Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg 
275 280 285 

ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG AAT GTA ATT CCT CCA 912 

Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro 

290 295 300 



CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC CAA CAA TTA ATG ATG 96 0 

His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met 
305 310 315 

ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA AAT CTG ATT TCC TAT 10 08 

lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr 

320 325 330 

TTT AAC AAC TGC AC A GTG AAT CCA AAA GAA AGT ATA CTG AAA AGA GTG 10 56 

Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val 
335 340 345 350 

AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT GCT AAA GCT GTG GGA 1104 

Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly 
355 360 365 

CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC AAA CTT GGA GTT CGC 1152 

Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg 
370 375 380 

TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA TCA GAA GAA GAA CGA 12 0 0 

Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg 
385 390 395 

TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT GAC AAC ATT TTT CAT 124 8 

Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie Phe His 

400 405 410 

ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA ATG GCC ACA TAT AGC 12 96 

Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser 
415 420 425 430 

AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA GAT TTG TCT TTC CCA 1344 

Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro 
435 440 445 

TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT GAT TTT TAC AAA GTG 13 92 

Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val 
450 455 460 

ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG ACA AGA GAA ATG ATA 14 4 0 

lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg Glu Met lie 
465 470 475 

AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG GAA TCC CTT GCA TGG 14 88 

Lys His Leu Glu Arg Cys Glu His Arg lie Met Glu Ser Leu Ala Trp 

480 485 490 

CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA CAA TCA AAG GAC CGA 15 36 

Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser Lys Asp Arg 
495 500 505 510 



GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT CCT CTT AAT CTT CCT 1584 
Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro 
515 520 525 

CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT CTT TCT CCT GTA AGA 16 3 2 

Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg 
530 535 540 

TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA AAT TCT ACT GCA AAT 16 8 0 

Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn 
545 550 555 

GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC CAG AAG CCA TTG AAA 172 8 

Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys 
560 565 570 

TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG TAT CGG CTA GCC TAT 17 76 

Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr 
575 580 585 590 

CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG TCT GAG CAC CCA GAA 1824 
Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu 
595 600 605 

TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC ACC CTG CAG AAT GAG 18 72 

Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu 
610 615 620 

TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA ATT ATG ATG TGT TCC 192 0 

Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser 
625 630 635 

ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC CTT AAA TTC AAA ATC 196 8 

Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie 
640 645 650 

ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT GTT CAG GAG ACA TTC 2 016 

lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe 
655 660 665 670 

AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT TCT ATT ATA GTA TTC 2 06 4 

Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe 
675 680 685 

TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA AAT ATT TTG CAG TAT 2112 
Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr 
690 695 700 

GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA CCT CAC ATT CCT CGA 216 0 

Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg 
705 710 715 



AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG ATT CCT GGA GGG AAC 2 2 08 
Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn 
720 725 730 

ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA ATT TCA GAA GGT CTG 2 2 56 
lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu 
735 740 745 750 

CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA ATC TTA GTA TCA ATT 2 3 04 
Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie 
755 760 765 

GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG AAA ATA AAT CAG ATG 2 3 52 
Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met 
770 775 780 

GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT GCT GAA GGA AGC AAC 24 00 
Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn 
785 790 795 

CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT ATT GAA GGA TCA GAT 244 8 
Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp 
800 805 810 

GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG TCC AAA TTT CAG CAG 24 96 
Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin 
815 820 825 830 

AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA ATG CAA AAG CAG AAA 2 54 4 
Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys 
835 840 845 

ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA GAG AAA TGAGGATCTC 2 5 93 
Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
850 855 

AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG TCTCTCACAG ATGTGACTGT 2 6 53 

ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC TTCAGCTCTT TTTGTGGATA 2 713 

TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC ACTTGAAATG TTAGTCATTG 2773 

TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA TTTAAAAAGT TGTAGCAGAT 2833 

TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT AGTAAGAATG GCCCTAGAGT 2 8 93 

GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT TCTTTTGTAG CATATAGGTG 2 95 3 

ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT TTAATTTAAC ATGAACACCC 3 013 

TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA TTGACTGCCC ATTCACCAAA 3 0 73 

ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA ATTAGAAAAA AAT TAC T AAT 313 3 



TTTACACATT AGATTTTATT TTACTATTGG AATCTGATAT ACTGTGTGCT TGTTTTATAA 3193 

AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT AACCATATGA TACTATCATA 3 2 53 

CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT TACTGATTAT TTTCTTCATC 3 313 

CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3 34 7 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 59 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys 
85 90 95 

Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Val Glu 
100 105 110 

Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys Val Ser Trp lie Thr 
115 120 125 

Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met Glu Asp Asp Leu Val 
130 135 140 

lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp Tyr Phe lie Lys Leu 
145 150 155 160 

Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys Thr Ala Val lie Pro 
165 170 175 



lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala 
180 185 190 

Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu Val Leu 
195 200 205 

Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val Tyr Phe 
210 215 220 

Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr Ser Asn 
225 230 235 240 

Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr 
245 250 255 

Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp Lys 
260 265 270 

Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr Pro 
275 280 285 

Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro His Thr 
290 295 300 

Pro Val Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met lie Leu 
305 310 315 320 

Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn 
325 330 335 

Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys Asp 
340 345 350 

lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin Gly 
355 360 365 

Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr 
370 375 380 

Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu Ser 
385 390 395 400 

lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn lie Phe His Met Ser 
405 410 415 

Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser Arg Ser 
420 425 430 

Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro Trp lie 
435 440 445 

Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val lie Glu 
450 455 460 



Ser Phe lie Lys Ala Glu Gly Asn Leu Thr Arg Glu Met lie Lys His 
465 470 475 480 

Leu Glu Arg Cys Glu His Arg lie Met Glu Ser Leu Ala Trp Leu Ser 
485 490 495 

Asp Ser Pro Leu Phe Asp Leu lie Lys Gin Ser Lys Asp Arg Glu Gly 
500 505 510 

Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin 
515 520 525 

Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg Ser Pro 
530 535 540 

Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn Ala Glu 
545 550 555 560 

Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr 
565 570 575 

Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg 
580 585 590 

Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu Leu Glu 
595 600 605 

His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr Glu 
610 615 620 

Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser Met Tyr 
625 630 635 640 

Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie lie Val 
645 650 655 

Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys Arg 
660 665 670 

Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr Asn 
675 680 685 

Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser 
690 695 700 

Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg Ser Pro 
705 710 715 720 

Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie Tyr 
725 730 735 

lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr 
740 745 750 



Pro Thr Lys Met 
755 

Ser Phe Gly Thr 
770 

Asn Ser Asp Arg 
785 

Lys Pro Leu Lys 



Asp Gly Ser Lys 
820 

Ala Glu Met Thr 
835 

Asp Ser Met Asp 
850 



Thr Pro Arg Ser 
760 

Ser Glu Lys Phe 
775 

Val Leu Lys Arg 
790 

Lys Leu Arg Phe 
805 

His Leu Pro Gly 



Ser Thr Arg Thr 
840 

Thr Ser Asn Lys 
855 



Arg lie Leu Val 



Gin Lys lie Asn 
780 

Ser Ala Glu Gly 
795 

Asp lie Glu Gly 
810 

Glu Ser Lys Phe 
825 

Arg Met Gin Lys 



Glu Glu Lys 



Ser lie Gly Glu 
765 

Gin Met Val Cys 



Ser Asn Pro Pro 
800 

Ser Asp Glu Ala 
815 

Gin Gin Lys Leu 
830 

Gin Lys Met Asn 
845 



(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3161 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 7 . . 2397 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 144 
Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 



AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 

65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 288 

Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr He Gin Lys 

80 85 90 

AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 3 36 

Lys Lys Glu Leu Trp Gly He Cys He Phe He Ala Ala Val Asp Leu 

95 100 105 110 

GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG CGA GGT CAG 3 84 

Ala Val He Pro He Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin 

115 120 125 

AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT ACA AGA ATT 432 

Asn Arg Ser Ala Arg He Ala Lys Gin Leu Glu Asn Asp Thr Arg He 

130 135 140 

ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT GAG GTG AAA 48 0 

He Glu Val Leu Cys Lys Glu His Glu Cys Asn He Asp Glu Val Lys 

145 150 155 

AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT CTT GGA CTT 52 8 

Asn Val Tyr Phe Lys Asn Phe He Pro Phe Met Asn Ser Leu Gly Leu 

160 165 170 

GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT AAA CGA TAC 5 76 

Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr 

175 180 185 190 

GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA TTA TTT TTG 624 

Glu Glu He Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu 

195 200 205 

GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT TTT GAA ACA 6 72 

Asp His Asp Lys Thr Leu Gin Thr Asp Ser He Asp Ser Phe Glu Thr 

210 215 220 

CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG AAT GTA ATT 72 0 

Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val He 

225 230 235 

CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC CAA CAA TTA 76 8 

Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr He Gin Gin Leu 

240 245 250 

ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA AAT CTG ATT 816 

Met Met He Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu He 

255 260 265 270 



TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT ATA CTG AAA 864 
Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu Lys 
275 280 285 

AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT GCT AAA GCT 912 
Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala 
290 295 300 

GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC AAA CTT GGA 96 0 

Val Gly Gin Gly Cys Val Glu He Gly Ser Gin Arg Tyr Lys Leu Gly 
305 310 315 

GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA TCA GAA GAA 1008 
Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu 
320 325 330 

GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT GAC AAC ATT 10 56 

Glu Arg Leu Ser He Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn He 
335 340 345 350 

TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA ATG GCC ACA 1104 
Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr 
355 360 365 

TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA GAT TTG TCT 1152 
Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser 
370 375 380 

TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT GAT TTT TAC 12 00 

Phe Pro Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr 
385 390 395 

AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG ACA AGA GAA 124 8 

Lys Val He Glu Ser Phe He Lys Ala Glu Gly Asn Leu Thr Arg Glu 
400 405 410 

ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG GAA TCC CTT 12 96 

Met He Lys His Leu Glu Arg Cys Glu His Arg He Met Glu Ser Leu 
415 420 425 430 

GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA CAA TCA AAG 1344 
Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu He Lys Gin Ser Lys 
435 440 445 

GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT CCT CTT AAT 13 92 

Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn 
450 455 460 

CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT CTT TCT CCT 144 0 

Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro 
465 470 475 



GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA AAT TCT ACT 14 88 

Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr 
480 485 490 

GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC CAG AAG CCA 1536 
Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro 
495 500 505 510 

TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG TAT CGG CTA 1584 
Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu 
515 520 525 

GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG TCT GAG CAC 1632 
Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His 
530 535 540 

CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC ACC CTG CAG 16 8 0 

Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin 
545 550 555 

AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA ATT ATG ATG 172 8 

Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met 
560 565 570 

TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC CTT AAA TTC 1776 
Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe 
575 580 585 590 

AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT GTT CAG GAG 1824 
Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu 
595 600 605 

ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT TCT ATT ATA 18 72 

Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie 
610 615 620 

GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA AAT ATT TTG 192 0 

Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu 
625 630 635 

CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA CCT CAC ATT 1968 
Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie 
640 645 650 

CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG ATT CCT GGA 2 016 

Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly 
655 660 665 670 

GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA ATT TCA GAA 2 064 

Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu 
675 680 685 



GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA ATC TTA GTA 2112 
Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val 
690 695 700 

TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG AAA ATA AAT 216 0 

Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn 
705 710 715 

CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT GCT GAA GGA 22 0 8 

Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly 
720 725 730 

AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT ATT GAA GGA 22 56 

Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly 
735 740 745 750 

TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG TCC AAA TTT 2 3 04 

Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe 
755 760 765 

CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA ATG CAA AAG 23 5 2 

Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys 
770 775 780 

CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA GAG AAA 2 3 97 

Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
785 790 795 

TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG TCTCTCACAG 24 5 7 

ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC TTCAGCTCTT 2 517 

TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC ACTTGAAATG 2 57 7 

TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA TTTAAAAAGT 263 7 

TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT AGTAAGAATG 26 9 7 

GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT TCTTTTGTAG 2 757 

CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT TTAATTTAAC 2 817 

ATGAACACCC TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA TTGACTGCCC 2877 

ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA ATTAGAAAAA 2 93 7 

AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AATCTGATAT ACTGTGTGCT 2 997 

TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT AACCATATGA 3 057 

TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT TACTGATTAT 3117 

TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3161 



(2) INFORMATION FOR SEQ ID NO : 4 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 797 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys 
85 90 95 

Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Ala Val 
100 105 110 

lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg 
115 120 125 

Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp Thr Arg lie lie Glu 
130 135 140 

Val Leu Cys Lys Glu His Glu Cys Asn lie Asp Glu Val Lys Asn Val 
145 150 155 160 

Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser Leu Gly Leu Val Thr 
165 170 175 

Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu 
180 185 190 

lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His 
195 200 205 

Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg 
210 215 220 



Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro 
225 230 235 240 

His Thr Pro Val Arg Thr Val Met Asn Thr He Gin Gin Leu Met Met 
245 250 255 

He Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu He Ser Tyr 
260 265 270 

Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser He Leu Lys Arg Val 
275 280 285 

Lys Asp He Gly Tyr He Phe Lys Glu Lys Phe Ala Lys Ala Val Gly 
290 295 300 

Gin Gly Cys Val Glu He Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg 
305 310 315 320 

Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg 
325 330 335 

Leu Ser He Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn He Phe His 
340 345 350 

Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser 
355 360 365 

Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro 
370 375 380 

Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val 
385 390 395 400 

He Glu Ser Phe He Lys Ala Glu Gly Asn Leu Thr Arg Glu Met He 
405 410 415 

Lys His Leu Glu Arg Cys Glu His Arg He Met Glu Ser Leu Ala Trp 
420 425 430 

Leu Ser Asp Ser Pro Leu Phe Asp Leu He Lys Gin Ser Lys Asp Arg 
435 440 445 

Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro 
450 455 460 

Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg 
465 470 475 480 

Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn 
485 490 495 

Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys 
500 505 510 



Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr 
515 520 525 

Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu 
530 535 540 

Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu 
545 550 555 560 

Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser 
565 570 575 

Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie 
580 585 590 

lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe 
595 600 605 

Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe 
610 615 620 

Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr 
625 630 635 640 

Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg 
645 650 655 

Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn 
660 665 670 

lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu 
675 680 685 

Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie 
690 695 700 

Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met 
705 710 715 720 

Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn 
725 730 735 

Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp 
740 745 750 

Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin 
755 760 765 



Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys 
770 775 780 



Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
785 790 795 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3377 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 7 . .2613 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 144 
Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 
65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 2 88 

Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys 
80 85 90 

AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 336 
Lys Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu 
95 100 105 110 

GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC 3 84 

Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie 
115 120 125 

AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 4 32 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr 
130 135 140 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 480 
Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 
145 150 155 



TTT GCA CTC TTC AGC AAA TTG GAA AGG AC A TGT GAA CTT ATA TAT TTG 52 8 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 
160 165 170 

ACA CAA CCC AGC AGT TCG ATG GTC GCT GTT ATA CCC ATT AAT GGT TCA 576 

Thr Gin Pro Ser Ser Ser Met Val Ala Val lie Pro lie Asn Gly Ser 
175 180 185 190 

CCT CGA ACA CCC AGG CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA 624 

Pro Arg Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys 
195 200 205 

CAA CTA GAA AAT GAT ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT 6 72 

Gin Leu Glu Asn Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His 

210 215 220 

GAA TGT AAT ATA GAT GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA 72 0 

Glu Cys Asn lie Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie 
225 230 235 

CCT TTT ATG AAT TCT CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG 76 8 

Pro Phe Met Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu 
240 245 250 

GTT GAA AAT CTT TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA 816 

Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys 
255 260 265 270 

GAT CTA GAT GCA AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT 864 

Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr 
275 280 285 

GAT TCT ATA GAC AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC 912 

Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn 

290 295 300 

CTT GAT GAA GAG GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT 96 0 

Leu Asp Glu Glu Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr 
305 310 315 

GTT ATG AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT 10 08 

Val Met Asn Thr lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser 
320 325 330 

GAT CAA CCT TCA GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG 1056 

Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val 
335 340 345 350 

AAT CCA AAA GAA AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC 1104 

Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie 
355 360 365 



TTT AAA GAG AAA TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT 1152 

Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie 
370 375 380 

GGA TCA CAG CGA TAC AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG 12 0 0 

Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met 
385 390 395 

GAA TCC ATG CTT AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT 124 8 

Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe 
400 405 410 

AGC AAA CTT CTG AAT GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC 12 96 

Ser Lys Leu Leu Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys 

415 420 425 430 

GCT CTT GAG GTT GTA ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT 1344 

Ala Leu Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn 
435 440 445 

CTT GAT TCT GGA ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT 13 92 

Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu 
450 455 460 

AAT TTA AAA GCC TTT GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA 144 0 

Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys 
465 470 475 

GCA GAA GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT 14 8 8 

Ala Glu Gly Asn Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys 
480 485 490 

GAA CAT CGA ATC ATG GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA 153 6 

Glu His Arg lie Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu 

495 500 505 510 

TTT GAT CTT ATT AAA CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC 158 4 

Phe Asp Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His 
515 520 525 

CTT GAA TCT GCT TGT CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT 16 3 2 

Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr 
530 535 540 

GCA GCA GAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT 16 8 0 

Ala Ala Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly 
545 550 555 

TCA ACT ACG CGT GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC 172 8 

Ser Thr Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr 
560 565 570 



TCA GCC TTC CAG ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG 17 76 

Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu 
575 580 585 590 

TTT TAT AAA AAA GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT 1824 

Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu 

595 600 605 

TGT GAA CGC CTT CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG 18 72 

Cys Glu Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp 
610 615 620 

ACC CTT TTC CAG CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC 192 0 

Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp 

625 630 635 

AGG CAT TTG GAC CAA ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA 196 8 

Arg His Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys 

640 645 650 

GTG AAG AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG 2 016 

Val Lys Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys 
655 660 665 670 

GAT CTT CCT CAT GCT GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA 2 064 

Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys 

675 680 685 

GAA GAG GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG 2112 

Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met 
690 695 700 

CAG AGA CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT 216 0 

Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro 

705 710 715 

ACC TTG TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT 22 08 

Thr Leu Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro 

720 725 730 

AGT TCA CCC TTA CGG ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG 2 2 56 

Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu 
735 740 745 750 

AAG AGT CCA TAT AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG 2 3 04 

Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met 

755 760 765 

ACT CCA AGA TCA AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT 2 3 52 

Thr Pro Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr 
770 775 780 



TCT GAG AAG TTC CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT 24 0 0 
Ser Glu Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg 
785 790 795 

GTG CTC AAA AGA AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA 244 8 
Val Leu Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys 
800 805 810 

AAA CTA CGC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA 24 96 
Lys Leu Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys 
815 820 825 830 

CAT CTC CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT 2 544 
His Leu Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr 
835 840 845 

TCT ACT CGA ACA CGA ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT 2 5 92 
Ser Thr Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp 
850 855 860 

ACC TCA AAC AAG GAA GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT 2 64 3 
Thr Ser Asn Lys Glu Glu Lys 
865 

GTACACCTCT GGATTCATTG TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT 2 7 03 

TTATGGCCAC ATTTAATATC TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT 2 763 

GTTTGGGTGA TTCCTAAGCC ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA 2 82 3 

ATCTTGTGTA AATCCTGCCA TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT TCCAAAGTAA 2 88 3 

AATTGCTGTG CTTTATGGAT AGTAAGAATG G C C C TAG AGT GGGAGTCCTG ATAACCCAGG 2 943 

CCTGTCTGAC TACTTTGCCT TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT 3 003 

T AAT T TAT AT GTATATTTTT TTAATTTAAC ATGAACACCC TTAGAAAATG TGTCCTATCT 3 06 3 

ATCTTCCAAA TGCAATTTGA TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC 312 3 

AAAAATGGAT ATTATTAGAA ATTAGAAAAA AAT TACT AAT TTTACACATT AGATTTTATT 3183 

TTACTATTGG AATCTGATAT ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT 324 3 

AAAAGCTGGA AG C AAAGT AT AACCATATGA TACTATCATA CTACTGAAAC AGATTTCATA 3 3 03 

CCTCAGAATG TAAAAGAACT TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA 3363 

GGATTATTGA TAGT 33 77 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 869 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys 
85 90 95 

Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu 
100 105 110 

Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val 
115 120 125 

His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val 
130 135 140 

Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
145 150 155 160 

Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin 
165 170 175 

Pro Ser Ser Ser Met Val Ala Val lie Pro lie Asn Gly Ser Pro Arg 
180 185 190 

Thr Pro Arg Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu 
195 200 205 



Glu Asn Asp Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys 
210 215 220 



Asn lie Asp Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe 
225 230 235 240 

Met Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu 

245 250 255 

Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu 
260 265 270 

Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser 
275 280 285 

lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp 
290 295 300 

Glu Glu Val Asn Val He Pro Pro His Thr Pro Val Arg Thr Val Met 
305 310 315 320 

Asn Thr He Gin Gin Leu Met Met He Leu Asn Ser Ala Ser Asp Gin 
325 330 335 

Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro 
340 345 350 

Lys Glu Ser He Leu Lys Arg Val Lys Asp He Gly Tyr He Phe Lys 
355 360 365 

Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu He Gly Ser 
370 375 380 

Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser 
385 390 395 400 

Met Leu Lys Ser Glu Glu Glu Arg Leu Ser He Gin Asn Phe Ser Lys 
405 410 415 

Leu Leu Asn Asp Asn He Phe His Met Ser Leu Leu Ala Cys Ala Leu 
420 425 430 

Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp 
435 440 445 

Ser Gly Thr Asp Leu Ser Phe Pro Trp He Leu Asn Val Leu Asn Leu 
450 455 460 

Lys Ala Phe Asp Phe Tyr Lys Val He Glu Ser Phe He Lys Ala Glu 
465 470 475 480 

Gly Asn Leu Thr Arg Glu Met He Lys His Leu Glu Arg Cys Glu His 
485 490 495 



Arg He Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp 
500 505 510 



Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu 
515 520 525 

Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala 
530 535 540 

Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr 
545 550 555 560 

Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala 
565 570 575 

Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr 
580 585 590 

Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu 
595 600 605 

Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu 
610 615 620 

Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His 
625 630 635 640 

Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys 
645 650 655 

Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu 
660 665 670 

Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu 
675 680 685 

Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg 
690 695 700 

Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu 
705 710 715 720 

Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser 
725 730 735 

Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser 
740 745 750 

Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro 
755 760 765 

Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu 
770 775 780 

Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu 
785 790 795 800 



Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu 
805 810 815 

Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu 
820 825 830 

Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr 
835 840 845 

Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser 
850 855 860 

Asn Lys Glu Glu Lys 
865 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3383 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ix) FEATURE: 

(A) NAME /KEY : CDS 

(B) LOCATION: 7 . . 2619 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 14 4 

Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 

CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 
65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 28 8 

Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr He Gin Lys 
80 85 90 



AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 336 

Lys Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu 
95 100 105 110 

GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC 3 84 

Asp Glu Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie 
115 120 125 

AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 4 32 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr 

130 135 140 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 480 

Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 

145 150 155 

TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG 52 8 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 
160 165 170 

ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG 576 

Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val 
175 180 185 190 

CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA 62 4 

Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu 
195 200 205 

CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC 6 72 

Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val 

210 215 220 

CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA 72 0 

Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro 

225 230 235 

TAT AAA ACA GGG TCG AAT TCT CTT GGA CTT GTA ACA TCT AAT GGA CTT 76 8 

Tyr Lys Thr Gly Ser Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu 
240 245 250 

CCA GAG GTT GAA AAT CTT TCT AAA CGA TAC GAA GAA ATT TAT CTT AAA 816 

Pro Glu Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys 
255 260 265 270 

AAT AAA GAT CTA GAT GCA AGA TTA TTT TTG GAT CAT GAT AAA ACT CTT 864 

Asn Lys Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu 
275 280 285 

CAG ACT GAT TCT ATA GAC AGT TTT GAA ACA CAG AGA ACA CCA CGA AAA 912 

Gin Thr Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys 

290 295 300 



AGT AAC CTT GAT GAA GAG GTG AAT GTA ATT CCT CCA CAC ACT CCA GTT 96 0 

Ser Asn Leu Asp Glu Glu Val Asn Val lie Pro Pro His Thr Pro Val 
305 310 315 

AGG ACT GTT ATG AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA 10 08 

Arg Thr Val Met Asn Thr lie Gin Gin Leu Met Met lie Leu Asn Ser 
320 325 330 

GCA AGT GAT CAA CCT TCA GAA AAT CTG ATT TCC TAT TTT AAC AAC TGC 10 56 

Ala Ser Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys 
335 340 345 350 

ACA GTG AAT CCA AAA GAA AGT ATA CTG AAA AGA GTG AAG GAT ATA GGA 1104 
Thr Val Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie Gly 
355 360 365 

TAC ATC TTT AAA GAG AAA TTT GCT AAA GCT GTG GGA CAG GGT TGT GTC 1152 
Tyr lie Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val 
370 375 380 

GAA ATT GGA TCA CAG CGA TAC AAA CTT GGA GTT CGC TTG TAT TAC CGA 12 0 0 

Glu lie Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg 
385 390 395 

GTA ATG GAA TCC ATG CTT AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA 124 8 

Val Met Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie Gin 
400 405 410 

AAT TTT AGC AAA CTT CTG AAT GAC AAC ATT TTT CAT ATG TCT TTA TTG 12 96 

Asn Phe Ser Lys Leu Leu Asn Asp Asn lie Phe His Met Ser Leu Leu 
415 420 425 430 

GCG TGC GCT CTT GAG GTT GTA ATG GCC ACA TAT AGC AGA AGT ACA TCT 134 4 

Ala Cys Ala Leu Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser 
435 440 445 

CAG AAT CTT GAT TCT GGA ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT 13 92 

Gin Asn Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu Asn 
450 455 460 

GTG CTT AAT TTA AAA GCC TTT GAT TTT TAC AAA GTG ATC GAA AGT TTT 144 0 

Val Leu Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val He Glu Ser Phe 
465 470 475 

ATC AAA GCA GAA GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA 14 8 8 

He Lys Ala Glu Gly Asn Leu Thr Arg Glu Met He Lys His Leu Glu 
480 485 490 

CGA TGT GAA CAT CGA ATC ATG GAA TCC CTT GCA TGG CTC TCA GAT TCA 15 36 

Arg Cys Glu His Arg He Met Glu Ser Leu Ala Trp Leu Ser Asp Ser 
495 500 505 510 



CCT TTA TTT GAT CTT ATT AAA CAA TCA AAG GAC CGA GAA GGA CCA ACT 1584 

Pro Leu Phe Asp Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr 

515 520 525 

GAT CAC CTT GAA TCT GCT TGT CCT CTT AAT CTT CCT CTC CAG AAT AAT 16 3 2 

Asp His Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn 
530 535 540 

CAC ACT GCA GCA GAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA 16 8 0 

His Thr Ala Ala Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys 
545 550 555 

AAA GGT TCA ACT ACG CGT GTA AAT TCT ACT GCA AAT GCA GAG ACA CAA 172 8 

Lys Gly Ser Thr Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin 
560 565 570 

GCA ACC TCA GCC TTC CAG ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT 17 76 

Ala Thr Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu 
575 580 585 590 

TCA CTG TTT TAT AAA AAA GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT 1824 

Ser Leu Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn 

595 600 605 

ACA CTT TGT GAA CGC CTT CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC 18 72 

Thr Leu Cys Glu Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie 
610 615 620 

ATC TGG ACC CTT TTC CAG CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG 192 0 

lie Trp Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met 
625 630 635 

AGA GAC AGG CAT TTG GAC CAA ATT ATG ATG TGT TCC ATG TAT GGC ATA 196 8 

Arg Asp Arg His Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie 
640 645 650 

TGC AAA GTG AAG AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA 2 016 

Cys Lys Val Lys Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala 
655 660 665 670 

TAC AAG GAT CTT CCT CAT GCT GTT CAG GAG ACA TTC AAA CGT GTT TTG 2 064 

Tyr Lys Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu 

675 680 685 

ATC AAA GAA GAG GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC 2112 

lie Lys Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser Val 
690 695 700 

TTC ATG CAG AGA CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG 216 0 

Phe Met Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg 
705 710 715 



CCC CCT ACC TTG TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAC AAG 22 0 8 

Pro Pro Thr Leu Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr Lys 
720 725 730 

TTT CCT AGT TCA CCC TTA CGG ATT CCT GGA GGG AAC ATC TAT ATT TCA 22 56 

Phe Pro Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie Ser 
735 740 745 750 

CCC CTG AAG AGT CCA TAT AAA ATT TCA GAA GGT CTG CCA ACA CCA ACA 2 3 04 

Pro Leu Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro Thr 
755 760 765 

AAA ATG ACT CCA AGA TCA AGA ATC TTA GTA TCA ATT GGT GAA TCA TTC 2 3 52 

Lys Met Thr Pro Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser Phe 
770 775 780 

GGG ACT TCT GAG AAG TTC CAG AAA ATA AAT CAG ATG GTA TGT AAC AGC 24 0 0 

Gly Thr Ser Glu Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn Ser 
785 790 795 

GAC CGT GTG CTC AAA AGA AGT GCT GAA GGA AGC AAC CCT CCT AAA CCA 244 8 

Asp Arg Val Leu Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro 
800 805 810 

CTG AAA AAA CTA CGC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA 24 96 

Leu Lys Lys Leu Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp Gly 
815 820 825 830 

AGT AAA CAT CTC CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA GAA 2 54 4 

Ser Lys His Leu Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu 
835 840 845 

ATG ACT TCT ACT CGA ACA CGA ATG CAA AAG CAG AAA ATG AAT GAT AGC 2 5 92 

Met Thr Ser Thr Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser 
850 855 860 

ATG GAT ACC TCA AAC AAG GAA GAG AAA TGAGGATCTC AGGACCTTGG 263 9 

Met Asp Thr Ser Asn Lys Glu Glu Lys 
865 870 

TGGACACTGT GTACACCTCT GGATTCATTG TCTCTCACAG ATGTGACTGT ATAACTTTCC 2 6 99 

CAGGTTCTGT TTATGGCCAC ATTTAATATC TTCAGCTCTT TTTGTGGATA TAAAATGTGC 2 75 9 

AGATGCAATT GTTTGGGTGA TTCCTAAGCC ACTTGAAATG TTAGTCATTG TTATTTATAC 2 819 

AAGATTGAAA ATCTTGTGTA AATCCTGCCA TTTAAAAAGT TGTAGCAGAT TGTTTCCTCT 2879 

TCCAAAGTAA AATTGCTGTG CTTTATGGAT AGTAAGAATG GCCCTAGAGT GGGAGTCCTG 2 93 9 

ATAACCCAGG CCTGTCTGAC TACTTTGCCT TCTTTTGTAG CATATAGGTG ATGTTTGCTC 2 9 99 

TTGTTTTTAT T AAT T TAT AT GTATATTTTT TTAATTTAAC ATGAACACCC TTAGAAAATG 3 05 9 



TGTCCTATCT ATCTTCCAAA TGCAATTTGA TTGACTGCCC ATTCACCAAA ATTATCCTGA 3119 

ACTCTTCTGC AAAAATGGAT ATTATTAGAA ATTAGAAAAA AATTACTAAT TTTACACATT 317 9 

AGATTTTATT TTACTATTGG AATCTGATAT ACTGTGTGCT TGTTTTATAA AATTTTGCTT 323 9 

TTAATTAAAT AAAAGCTGGA AGCAAAGTAT AACCATATGA TACTATCATA CTACTGAAAC 32 99 

AGATTTCATA CCTCAGAATG TAAAAGAACT TACTGATTAT TTTCTTCATC CAACTTATGT 3 3 59 

TTTTAAATGA GGATTATTGA TAGT 3 3 83 

(2) INFORMATION FOR SEQ ID NO : 4 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 871 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 

Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu Glu Asp 
20 25 30 

Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg Leu Glu 
35 40 45 

Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin Lys Leu 
50 55 60 

Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp Glu Lys 
65 70 75 80 

Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys Lys Lys 
85 90 95 

Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu Asp Glu 

100 105 110 

Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie Ser Val 
115 120 125 

His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr Lys Val 
130 135 140 

Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu Phe Ala 
145 150 155 160 



Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu Thr Gin 
165 170 175 

Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val Leu Lys 
180 185 190 

Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu Gin Met 
195 200 205 

Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val Leu Asp 
210 215 220 

Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro Tyr Lys 
225 230 235 240 

Thr Gly Ser Asn Ser Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu 
245 250 255 

Val Glu Asn Leu Ser Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys 
260 265 270 

Asp Leu Asp Ala Arg Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr 
275 280 285 

Asp Ser lie Asp Ser Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn 
290 295 300 

Leu Asp Glu Glu Val Asn Val lie Pro Pro His Thr Pro Val Arg Thr 
305 310 315 320 

Val Met Asn Thr lie Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser 
325 330 335 

Asp Gin Pro Ser Glu Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val 
340 345 350 

Asn Pro Lys Glu Ser lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie 
355 360 365 

Phe Lys Glu Lys Phe Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie 
370 375 380 

Gly Ser Gin Arg Tyr Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met 
385 390 395 400 

Glu Ser Met Leu Lys Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe 
405 410 415 

Ser Lys Leu Leu Asn Asp Asn lie Phe His Met Ser Leu Leu Ala Cys 
420 425 430 

Ala Leu Glu Val Val Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn 
435 440 445 



Leu Asp Ser Gly Thr Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu 
450 455 460 

Asn Leu Lys Ala Phe Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys 
465 470 475 480 

Ala Glu Gly Asn Leu Thr Arg Glu Met lie Lys His Leu Glu Arg Cys 
485 490 495 

Glu His Arg lie Met Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu 
500 505 510 

Phe Asp Leu lie Lys Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His 
515 520 525 

Leu Glu Ser Ala Cys Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr 
530 535 540 

Ala Ala Asp Met Tyr Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly 
545 550 555 560 

Ser Thr Thr Arg Val Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr 
565 570 575 

Ser Ala Phe Gin Thr Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu 
580 585 590 

Phe Tyr Lys Lys Val Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu 
595 600 605 

Cys Glu Arg Leu Leu Ser Glu His Pro Glu Leu Glu His lie lie Trp 
610 615 620 

Thr Leu Phe Gin His Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp 
625 630 635 640 

Arg His Leu Asp Gin lie Met Met Cys Ser Met Tyr Gly lie Cys Lys 
645 650 655 

Val Lys Asn lie Asp Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys 
660 665 670 

Asp Leu Pro His Ala Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys 
675 680 685 

Glu Glu Glu Tyr Asp Ser lie lie Val Phe Tyr Asn Ser Val Phe Met 
690 695 700 

Gin Arg Leu Lys Thr Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro 
705 710 715 720 

Thr Leu Ser Pro lie Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro 
725 730 735 



Ser Ser Pro Leu Arg lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu 
740 745 750 

Lys Ser Pro Tyr Lys lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met 
755 760 765 

Thr Pro Arg Ser Arg lie Leu Val Ser lie Gly Glu Ser Phe Gly Thr 
770 775 780 

Ser Glu Lys Phe Gin Lys lie Asn Gin Met Val Cys Asn Ser Asp Arg 
785 790 795 800 

Val Leu Lys Arg Ser Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys 
805 810 815 

Lys Leu Arg Phe Asp lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys 
820 825 830 

His Leu Pro Gly Glu Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr 
835 840 845 

Ser Thr Arg Thr Arg Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp 
850 855 860 

Thr Ser Asn Lys Glu Glu Lys 
865 870 



(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3554 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 7 . .2790 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

CGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC GCC ACC GCC GCC 4 8 

Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala 
15 10 

GCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCG CCC CCT CCT GAG 96 
Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro Pro Pro Glu 
15 20 25 30 

GAG GAC CCA GAG CAG GAC AGC GGC CCG GAG GAC CTG CCT CTC GTC AGG 14 4 

Glu Asp Pro Glu Gin Asp Ser Gly Pro Glu Asp Leu Pro Leu Val Arg 
35 40 45 



CTT GAG TTT GAA GAA ACA GAA GAA CCT GAT TTT ACT GCA TTA TGT CAG 192 
Leu Glu Phe Glu Glu Thr Glu Glu Pro Asp Phe Thr Ala Leu Cys Gin 
50 55 60 

AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG TTA ACT TGG 24 0 

Lys Leu Lys lie Pro Asp His Val Arg Glu Arg Ala Trp Leu Thr Trp 
65 70 75 

GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT ATT CAA AAG 288 
Glu Lys Val Ser Ser Val Asp Gly Val Leu Gly Gly Tyr lie Gin Lys 
80 85 90 

AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA GTT GAC CTA 336 
Lys Lys Glu Leu Trp Gly lie Cys lie Phe lie Ala Ala Val Asp Leu 
95 100 105 110 

GGT GAT ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC ATA GAA ATC 3 84 

Gly Asp Met Ser Phe Thr Phe Thr Glu Leu Gin Lys Asn lie Glu lie 
115 120 125 

AGT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT GAT ACC AGT ACC 4 32 

Ser Val His Lys Phe Phe Asn Leu Leu Lys Glu lie Asp Thr Ser Thr 
130 135 140 

AAA GTT GAT AAT GCT ATG TCA AGA CTG TTG AAG AAG TAT GAT GTA TTG 480 
Lys Val Asp Asn Ala Met Ser Arg Leu Leu Lys Lys Tyr Asp Val Leu 
145 150 155 

TTT GCA CTC TTC AGC AAA TTG GAA AGG ACA TGT GAA CTT ATA TAT TTG 52 8 

Phe Ala Leu Phe Ser Lys Leu Glu Arg Thr Cys Glu Leu lie Tyr Leu 
160 165 170 

ACA CAA CCC AGC AGT TCG ATA TCT ACT GAA ATA AAT TCT GCA TTG GTG 5 76 

Thr Gin Pro Ser Ser Ser lie Ser Thr Glu lie Asn Ser Ala Leu Val 
175 180 185 190 

CTA AAA GTT TCT TGG ATC ACA TTT TTA TTA GCT AAA GGG GAA GTA TTA 624 
Leu Lys Val Ser Trp lie Thr Phe Leu Leu Ala Lys Gly Glu Val Leu 
195 200 205 

CAA ATG GAA GAT GAT CTG GTG ATT TCA TTT CAG TTA ATG CTA TGT GTC 6 72 

Gin Met Glu Asp Asp Leu Val lie Ser Phe Gin Leu Met Leu Cys Val 
210 215 220 

CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC AAA GAA CCA 72 0 

Leu Asp Tyr Phe lie Lys Leu Ser Pro Pro Met Leu Leu Lys Glu Pro 
225 230 235 

TAT AAA ACA GCT GTT ATA CCC ATT AAT GGT TCA CCT CGA ACA CCC AGG 76 8 

Tyr Lys Thr Ala Val lie Pro lie Asn Gly Ser Pro Arg Thr Pro Arg 
240 245 250 



CGA GGT CAG AAC AGG AGT GCA CGG ATA GCA AAA CAA CTA GAA AAT GAT 816 

Arg Gly Gin Asn Arg Ser Ala Arg lie Ala Lys Gin Leu Glu Asn Asp 

255 260 265 270 

ACA AGA ATT ATT GAA GTT CTC TGT AAA GAA CAT GAA TGT AAT ATA GAT 864 

Thr Arg lie lie Glu Val Leu Cys Lys Glu His Glu Cys Asn lie Asp 

275 280 285 

GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT ATG AAT TCT 912 

Glu Val Lys Asn Val Tyr Phe Lys Asn Phe lie Pro Phe Met Asn Ser 

290 295 300 

CTT GGA CTT GTA ACA TCT AAT GGA CTT CCA GAG GTT GAA AAT CTT TCT 96 0 

Leu Gly Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser 

305 310 315 

AAA CGA TAC GAA GAA ATT TAT CTT AAA AAT AAA GAT CTA GAT GCA AGA 1008 

Lys Arg Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg 

320 325 330 

TTA TTT TTG GAT CAT GAT AAA ACT CTT CAG ACT GAT TCT ATA GAC AGT 105 6 

Leu Phe Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser 

335 340 345 350 

TTT GAA ACA CAG AGA ACA CCA CGA AAA AGT AAC CTT GAT GAA GAG GTG 1104 

Phe Glu Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val 

355 360 365 

AAT GTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG AAC ACT ATC 1152 

Asn Val lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie 

370 375 380 

CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA AGT GAT CAA CCT TCA GAA 12 0 0 

Gin Gin Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu 

385 390 395 

AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA AAA GAA AGT 124 8 

Asn Leu lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser 

400 405 410 

ATA CTG AAA AGA GTG AAG GAT ATA GGA TAC ATC TTT AAA GAG AAA TTT 12 96 

lie Leu Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe 

415 420 425 430 

GCT AAA GCT GTG GGA CAG GGT TGT GTC GAA ATT GGA TCA CAG CGA TAC 1344 

Ala Lys Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr 

435 440 445 

AAA CTT GGA GTT CGC TTG TAT TAC CGA GTA ATG GAA TCC ATG CTT AAA 13 92 

Lys Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys 

450 455 460 



+ 



TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA CTT CTG AAT 14 4 0 

Ser Glu Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn 
465 470 475 

GAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT GAG GTT GTA 14 8 8 

Asp Asn lie Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val 
480 485 490 

ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT GAT TCT GGA ACA 1536 
Met Ala Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr 
495 500 505 510 

GAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA AAA GCC TTT 15 84 

Asp Leu Ser Phe Pro Trp lie Leu Asn Val Leu Asn Leu Lys Ala Phe 
515 520 525 

GAT TTT TAC AAA GTG ATC GAA AGT TTT ATC AAA GCA GAA GGC AAC TTG 16 3 2 

Asp Phe Tyr Lys Val lie Glu Ser Phe lie Lys Ala Glu Gly Asn Leu 
530 535 540 

ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT CGA ATC ATG 16 8 0 

Thr Arg Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg lie Met 
545 550 555 

GAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT GAT CTT ATT AAA 172 8 

Glu Ser Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu lie Lys 
560 565 570 

CAA TCA AAG GAC CGA GAA GGA CCA ACT GAT CAC CTT GAA TCT GCT TGT 17 76 

Gin Ser Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys 
575 580 585 590 

CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA GAT ATG TAT 18 24 

Pro Leu Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr 
595 600 605 

CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GGT TCA ACT ACG CGT GTA 18 72 

Leu Ser Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val 
610 615 620 

AAT TCT ACT GCA AAT GCA GAG ACA CAA GCA ACC TCA GCC TTC CAG ACC 192 0 

Asn Ser Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr 
625 630 635 

CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT AAA AAA GTG 196 8 

Gin Lys Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val 
640 645 650 

TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA CGC CTT CTG 2 016 

Tyr Arg Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu 
655 660 665 670 



• ♦ 



TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT TTC CAG CAC 2 064 

Ser Glu His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His 

675 680 685 

ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA GAC AGG CAT TTG GAC CAA 2112 

Thr Leu Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin 

690 695 700 

ATT ATG ATG TGT TCC ATG TAT GGC ATA TGC AAA GTG AAG AAT ATA GAC 216 0 

lie Met Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp 

705 710 715 

CTT AAA TTC AAA ATC ATT GTA ACA GCA TAC AAG GAT CTT CCT CAT GCT 22 0 8 

Leu Lys Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala 

720 725 730 

GTT CAG GAG ACA TTC AAA CGT GTT TTG ATC AAA GAA GAG GAG TAT GAT 22 56 

Val Gin Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp 

735 740 745 750 

TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG AGA CTG AAA ACA 23 04 

Ser lie lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr 

755 760 765 

AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG TCA CCA ATA 2 3 52 

Asn lie Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie 

770 775 780 

CCT CAC ATT CCT CGA AGC CCT TAC AAG TTT CCT AGT TCA CCC TTA CGG 24 0 0 

Pro His lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg 

785 790 795 

ATT CCT GGA GGG AAC ATC TAT ATT TCA CCC CTG AAG AGT CCA TAT AAA 244 8 

lie Pro Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys 

800 805 810 

ATT TCA GAA GGT CTG CCA ACA CCA ACA AAA ATG ACT CCA AGA TCA AGA 2 4 96 

lie Ser Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg 

815 820 825 830 

ATC TTA GTA TCA ATT GGT GAA TCA TTC GGG ACT TCT GAG AAG TTC CAG 2 54 4 

He Leu Val Ser He Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin 

835 840 845 

AAA ATA AAT CAG ATG GTA TGT AAC AGC GAC CGT GTG CTC AAA AGA AGT 2 5 92 

Lys He Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser 

850 855 860 

GCT GAA GGA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA CGC TTT GAT 264 0 

Ala Glu Gly Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp 

865 870 875 



* 



ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT AAA CAT CTC CCA GGA GAG 2688 
lie Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu 
880 885 890 

TCC AAA TTT CAG CAG AAA CTG GCA GAA ATG ACT TCT ACT CGA ACA CGA 2 73 6 

Ser Lys Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg 
895 900 905 910 

ATG CAA AAG CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA AAC AAG GAA 2 7 84 

Met Gin Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu 
915 920 925 

GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT GGATTCATTG 2 84 0 

Glu Lys 



TCTCTCACAG ATGTGACTGT ATAACTTTCC CAGGTTCTGT TTATGGCCAC ATTTAATATC 2 900 

TTCAGCTCTT TTTGTGGATA TAAAATGTGC AGATGCAATT GTTTGGGTGA TTCCTAAGCC 2 96 0 

ACTTGAAATG TTAGTCATTG TTATTTATAC AAGATTGAAA ATCTTGTGTA AATCCTGCCA 3 02 0 

TTTAAAAAGT TG TAG CAG AT TGTTTCCTCT TCCAAAGTAA AATTGCTGTG CTTTATGGAT 3 08 0 

AGTAAGAATG GCCCTAGAGT GGGAGTCCTG ATAACCCAGG CCTGTCTGAC TACTTTGCCT 314 0 

TCTTTTGTAG CATATAGGTG ATGTTTGCTC TTGTTTTTAT TAATTTATAT GTATATTTTT 32 00 

TTAATTTAAC AT G AAC AC C C TTAGAAAATG TGTCCTATCT ATCTTCCAAA TGCAATTTGA 32 6 0 

TTGACTGCCC ATTCACCAAA ATTATCCTGA ACTCTTCTGC AAAAATGGAT ATTATTAGAA 332 0 

ATTAGAAAAA AATTACTAAT TTTACACATT AGATTTTATT TTACTATTGG AAT CTG AT AT 3380 

ACTGTGTGCT TGTTTTATAA AATTTTGCTT TTAATTAAAT AAAAGCTGGA AGCAAAGTAT 344 0 

AAC CAT ATG A TACTATCATA CTACTGAAAC AGATTTCATA CCTCAGAATG TAAAAGAACT 3 500 

TACTGATTAT TTTCTTCATC CAACTTATGT TTTTAAATGA GGATTATTGA TAGT 3 5 54 



(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 928 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 



Met Pro Pro Lys Thr Pro Arg Lys Thr Ala Ala Thr Ala Ala Ala Ala 
15 10 15 



Ala Ala Glu Pro 



Pro Ma Pro 



Pro Pro Pro 
25 



pro Pro Pro 



Glu Glu Asp 



30 



20 



Pro 



Glu 



Gin Asp Ser Gly Pro 



Glu Asp Leu Pro 



Leu Val Arg 



Leu 



Glu 



45 



35 



40 



phe Glu Glu Thr 



Glu Glu Pro Asp 



Phe 



T hr Ala Leu Cys 



Gin Lys Leu 



50 



Xle Pro Asp 



Lys 
65 

Val Ser Ser 



55 



His Val Arg 



Glu Arg Ala Trp 



60 



Leu 



Thr Trp Glu Lys 



80 



75 



70 



Val Asp Gly 



val Leu Gly Gly Tyr 



lie 



Gin Lys Lys Lys 



95 



90 



Glu Leu Trp Gly 



lie Cys 



He Phe He 



Ala Ala Val Asp 



Leu Gly Asp 
110 



100 



105 



Met 



Ser Phe Thr 
115 



Phe Thr Glu Leu 



Gin Lys Asn 



He Glu He Ser 



Val 



125 



120 



His 



Lys Phe Phe Asn 



Leu Leu Lys 
135 



Glu He Asp 



Thr Ser Thr Lys 



Val 



140 



130 



Asp 
145 



Leu 



Asn 



Ala Met Ser Arg 



Leu Leu 



Lys Lys Tyr Asp 



Val Leu Phe Ala 



155 



150 



Phe Ser Lys 



Leu 
165 



Glu Arg Thr cys 



Glu Leu He Tyr 



170 



pro Ser Ser 



S er He Ser 



Th r Glu He Asn 



Ser Ala Leu 



180 



185 



160 



Leu Thr Gin 
175 

Val Leu Lys 
190 



Val Ser Trp 
195 

Glu Asp Asp 
210 



He 



Thr Phe Leu Leu 



Ala Lys Gly Glu 



Val Leu Gin Met 



200 



205 



Leu 



Val He Ser 
215 



Phe Gin Leu 



Met Leu Cys 



Val Leu Asp 



220 



Tyr Phe He Lys 



Leu 



225 



Thr Ala Val He Pro 



S er Pro Pro 
230 

He Asn Gly 



Met 



Leu Leu Lys 
235 



Glu Pro Tyr Lys 



240 



Ser Pro Arg Thr Pro 



Arg Arg Gly 



255 



245 



250 



Gin Asn 



p , Al . A rq He Ala Lys 
Arg Ser Ala Arg ^ 



Gin Leu Glu Asn 



Asp Thr Arg 



270 



260 



He He Glu 



Val Leu Cys Lys 



Glu His Glu Cys 



Asn He Asp 



Glu 



Val 



275 



280 



285 



Lys 



Asn 
290 



Val Tyr Phe Lys 



Asn Phe He 
295 



pro Phe Met 
300 



Asn Ser Leu Gly 



Leu Val Thr Ser Asn Gly Leu Pro Glu Val Glu Asn Leu Ser Lys Arg 
305 310 315 320 

Tyr Glu Glu lie Tyr Leu Lys Asn Lys Asp Leu Asp Ala Arg Leu Phe 
325 330 335 

Leu Asp His Asp Lys Thr Leu Gin Thr Asp Ser lie Asp Ser Phe Glu 
340 345 350 

Thr Gin Arg Thr Pro Arg Lys Ser Asn Leu Asp Glu Glu Val Asn Val 
355 360 365 

lie Pro Pro His Thr Pro Val Arg Thr Val Met Asn Thr lie Gin Gin 
370 375 380 

Leu Met Met lie Leu Asn Ser Ala Ser Asp Gin Pro Ser Glu Asn Leu 
385 390 395 400 

lie Ser Tyr Phe Asn Asn Cys Thr Val Asn Pro Lys Glu Ser lie Leu 
405 410 415 

Lys Arg Val Lys Asp lie Gly Tyr lie Phe Lys Glu Lys Phe Ala Lys 
420 425 430 

Ala Val Gly Gin Gly Cys Val Glu lie Gly Ser Gin Arg Tyr Lys Leu 
435 440 445 

Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Ser Met Leu Lys Ser Glu 
450 455 460 

Glu Glu Arg Leu Ser lie Gin Asn Phe Ser Lys Leu Leu Asn Asp Asn 
465 470 475 480 

He Phe His Met Ser Leu Leu Ala Cys Ala Leu Glu Val Val Met Ala 
485 490 495 

Thr Tyr Ser Arg Ser Thr Ser Gin Asn Leu Asp Ser Gly Thr Asp Leu 
500 505 510 

Ser Phe Pro Trp He Leu Asn Val Leu Asn Leu Lys Ala Phe Asp Phe 
515 520 525 

Tyr Lys Val He Glu Ser Phe He Lys Ala Glu Gly Asn Leu Thr Arg 
530 535 540 

Glu Met lie Lys His Leu Glu Arg Cys Glu His Arg He Met Glu Ser 
545 550 555 560 

Leu Ala Trp Leu Ser Asp Ser Pro Leu Phe Asp Leu He Lys Gin Ser 
565 570 575 

Lys Asp Arg Glu Gly Pro Thr Asp His Leu Glu Ser Ala Cys Pro Leu 
580 585 590 



4 



* 



Asn Leu Pro Leu Gin Asn Asn His Thr Ala Ala Asp Met Tyr Leu Ser 
595 600 605 

Pro Val Arg Ser Pro Lys Lys Lys Gly Ser Thr Thr Arg Val Asn Ser 
610 615 620 

Thr Ala Asn Ala Glu Thr Gin Ala Thr Ser Ala Phe Gin Thr Gin Lys 
625 630 635 640 

Pro Leu Lys Ser Thr Ser Leu Ser Leu Phe Tyr Lys Lys Val Tyr Arg 
645 650 655 

Leu Ala Tyr Leu Arg Leu Asn Thr Leu Cys Glu Arg Leu Leu Ser Glu 
660 665 670 

His Pro Glu Leu Glu His lie lie Trp Thr Leu Phe Gin His Thr Leu 
675 680 685 

Gin Asn Glu Tyr Glu Leu Met Arg Asp Arg His Leu Asp Gin lie Met 
690 695 700 

Met Cys Ser Met Tyr Gly lie Cys Lys Val Lys Asn lie Asp Leu Lys 
705 710 715 720 

Phe Lys lie lie Val Thr Ala Tyr Lys Asp Leu Pro His Ala Val Gin 
725 730 735 

Glu Thr Phe Lys Arg Val Leu lie Lys Glu Glu Glu Tyr Asp Ser lie 
740 745 750 

lie Val Phe Tyr Asn Ser Val Phe Met Gin Arg Leu Lys Thr Asn lie 
755 760 765 

Leu Gin Tyr Ala Ser Thr Arg Pro Pro Thr Leu Ser Pro lie Pro His 
770 775 780 

lie Pro Arg Ser Pro Tyr Lys Phe Pro Ser Ser Pro Leu Arg lie Pro 
785 790 795 800 

Gly Gly Asn lie Tyr lie Ser Pro Leu Lys Ser Pro Tyr Lys lie Ser 
805 810 815 

Glu Gly Leu Pro Thr Pro Thr Lys Met Thr Pro Arg Ser Arg lie Leu 
820 825 830 

Val Ser lie Gly Glu Ser Phe Gly Thr Ser Glu Lys Phe Gin Lys lie 
835 840 845 

Asn Gin Met Val Cys Asn Ser Asp Arg Val Leu Lys Arg Ser Ala Glu 
850 855 860 

<ply Ser Asn Pro Pro Lys Pro Leu Lys Lys Leu Arg Phe Asp lie Glu 
865 870 875 880 



Gly Ser Asp Glu Ala Asp Gly Ser Lys His Leu Pro Gly Glu Ser Lys 
885 890 895 

Phe Gin Gin Lys Leu Ala Glu Met Thr Ser Thr Arg Thr Arg Met Gin 
900 905 910 

Lys Gin Lys Met Asn Asp Ser Met Asp Thr Ser Asn Lys Glu Glu Lys 
915 920 925 



